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THE VACUUM-CYANIDE METHOD OF DELOUSING CLOTHING 
AND BAGGAGE 


Experimental Data Upon Which the Procedure at the New York Quarantine 
Station is Based 


By H. E. TRIMBLE, Passed Assistant Surgeon, United States Public Health Service 


During the early part of the World War it became apparent that 
the problem of excluding typhus fever from the United States would 
be largely the problem of excluding European lice from the United 
States. 

The approved method of disinfesting clothing and baggage by 
steam was not entirely satisfactory. Felt, rubber, leather, fur, and 
other materials which are frequently made up into clothing, or bags 
and trunks, which almost invariably have leather, paper and glue 
about them, are damaged by steam. It required time and labor to 
open each package, sort out the articles. that steam would damage, 
sterilize the remainder, and repack. Even then, it was known that 
articles exempted carried lice, and these articles either had to be 
treated separately by some different process or allowed to pass with 
nothing done. 

The ideal method should kill all animal and insect life within a 
package that has neither been opened nor unlocked, and do it without 
damage to the contents. It should also be sufficiently rapid to allow 
clothing to be disinfested while the owner is taking a bath. With 
these requirements in mind, Surgeon Grubbs‘ studied the problem 
at the Boston quarantine station of the Public Health Service, and 
in 1916 introduced a method of treating clothing and baggage with 
a vacuum hydrocyanic acid gas process. For this he used a metal 
sterilizing chamber, created in it a vacuum of from 15 to 17 inches, 
introduced cyanide gas, and restored atmospheric pressure which 
forced the gas into the materials. The Department of Agriculture ? 
had introduced a similar process to kill bollworms in imported 
cotton and Assistant Surgeon General Creel and Asst. Surg. F. M. 
Faget * had shown that HCN gas was lethal to body lice. 





1 Public Health Reports, Vol. 31, No. 42, Oct. 20, 1916. 
2 Fed. Hort. Bd. 21, Dec. 4, 1915, and circular of Mar. 16, 1916. 
3 Public Health Reports, June 9, 1916. 
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In 1921, Surgeon Grubbs came to the New York quarantine sta- 
tion and introduced the vacuum cyanide method. As many as 
2,000 persons a day were being landed for disinfestation and there 
was a special need for a rapid method. As it was realized that 
previous studies had not been completed, the quarantine station 
laboratory was directed to determine more exactly the limitations 
of the vacuum cyanide method or to find something better. 

A new battery of double-jacketed steam sterilizing chambers 
was installed at Hoffman Island and adapted for this method by 
connecting them up with a motor-driven air pump, capable of 
giving either a vacuum up to 30 inches of mercury, or a positive 
pressure of about 25 pounds, within a few minutes. The battery con- 
sisted of one chamber of 640 cubic feet capacity and five chambers 
of 84 cubic feet capacity each, all piped so that each chamber could 
be individually and quickly connected with either the cyanide 
generator or the air pump. This was in addition to the usual steam 
connections. As the immigrants arrived on the dock, they left 
their baggage and passed on to the bathhouse. The baggage, for 
the most part unopened, was placed in the large sterilizer. All the 
clothing worn, including hats, shoes, etc., was put in individual 
mesh bags and treated in the small sterilizers while the immigrants 
were bathing. Baggage and clothing were treated alike, but in dif- 
ferent sterilizers, as follows: Placed in sterilizers and a vacuum of 15 
to 17 inches created, on which HCN was generated from 72 ounces 
NaN per 1,000 cubic feet, restored atmospheric pressure and waited 
15 minutes. Created a second vaccum of 15 to 17 inches, opened 
outside air valves to restore atmospheric pressure and kept air pump 
going for 5 minutes to wash out the gas. This entire process re- 
quires from 35 to 40 minutes. Controls of the efficiency of this 
work soon demonstrated that lice near the center of large bundles 
were not all being killed. 

Many factors had to be considered, such as concentration of the 
HCN gas, initial vacuum, length of exposure to the gas, and the 
amount and kind of materials to be penetrated. It was necessary 
to run a series of experiments that would subject lice and lice ova 
to ali the combinations of these various factors, and it was also 
desired to try certain other gases. 

In planning the experiments it was realized that to arrive at any 
definite conclusions an abundant supply of lice and fresh ova should 
be constantly available over a period of several months. The sup- 
ply of lice obtainable from immigrants was uncertain and far below 
the number desired for experimentation. Hence, it became necessary 
to raise them and this was done very succesfsully in the feeding box de- 
scribed by Nuttall and by Wolbach (see Plate I, A). This is a round 
metal ointment box, the bottom and top of which are almost entirely 
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cut out and replaced by silk bolting cloth, 66 strands to the inch, through 
which lice may feed but not escape. The silk is held in place by strips 
of adhesive plaster and may be easily replaced when soiled. The 
lid of the box is also sealed with a strip of adhesive. Strips of thin 
black felt, upon which the lice might cling and deposit their eggs, 
are coiled, watch-spring fashion, and placed in the box. Ova are 
easily seen and counted on black felt, the nap of which is long enough 
for their easy deposition. <A long strip of felt is left in the box 
continuously to serve as a ‘‘nest egg.”’ The strips used for the 
experiments are replaced by new felt every four days. The ova 
thus obtained, being less than five days old, are fresh and preclude 
the possibility of experimenting with any empty hatched egg cases. 
A wide leather strap is used to bind the box to the surface of the skin. 

The lice (Pediculus humanus (vestimenti)) originally put-into the 
box were obtained from healthy infested immigrants—3 from 
Ireland, 7 from Greece, 2 from England, and 1 from Italy. The 
box was worn next to the skin constantly for four weeks before 
enough lice were present for experimental purposes. After that the 
box literally teemed with them. At first the irritation to the skin 
was rather severe; but after a month or so did not cause any especial 
discomfort. The box was shifted to a different position at least 
every 12 hours, and it was found that the lice multiplied much faster 
when the box was worn continuously day and night. After several 
months the skin areas available for feeding purposes became some- 
what thickened and eczematous from the constant irritation—“ vag- 
abond skin’’—the lice could not feed so well thereon, and multiplication 
was notsorapid. It was possible, however, for more than a year to ob- 
tain from this one box an average of over a hundred lice in different 
stages of development and a hundred fresh ova every four days. 
Each time the box was opened, the silk mesh was cleaned or replaced, 
and the moults and the brown dust-like .feces were removed by 
blowing across the box or dusting it gently with a camel’s hair 
brush. 

Specimens were prepared shortly before each experiment. When 
taking the strips of felt out of the feeding box they were cut so as to 
obtain bits with from 10 to 20 lice and as many eggs for each separate 
specimen. These bits of felt, with lice and eggs undisturbed, were 
placed into specimen boxes made of cardboard pill boxes, the top and 
bottom of which had been replaced with bolting silk (Plate I, B). This 
allowed free circulation of the gas to the lice, but confined them and pro- 
tected them from trauma. Care was taken not to subject the specimens 
to any undue heat or cold, or abrupt changes of temperature. In most 
of the experiments, in order to give uniform but different degrees of 
protection, the specimens were put in what was called the “standard 
bundle.” Gray blankets, approximately 75 per cent wool, weighing 
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434 pounds each, were used. These blankets were thoroughly aired 
out during the four-day intervals between experiments. The speci- 
mens numbered and recorded, were rolled up in these blankets, in 
the same manner each time, so that the specimen in the center would 
have 48 thicknesses of blanket covering it; the others had, succes- 
sively, 40, 32, 24, 16, and 8 thicknesses covering them. This standard 
bundle measured about 72 inches by 116 inches around its short and 
long axes, respectively, and weighed about 40 pounds. In some 
experiments a specimen was placed, fully exposed, outside of the 
bundle. One or two specimen boxes for each experiment were not 
put into the chamber but were kept as controls to check the hatching 
(the live lice being removed and the ova left). Upon removal from 
the chamber each specimen was examined immediately, and lice 
remaining active were removed from the felt. Inactive lice and the 
ova were left on the bits of felt, dropped into small clean wide- 
mouthed glass bottles (Plate I, B), covered by cloth, and put into a 
moderately moist incubator at 30°C. Lice failing to respond by move- 
ment of the legs when gently prodded with a fine wire were classified, 
for practical purposes, as inactive. Lice apparently dead after gassing 
often recovered activity later. Specimens were examined frequently 
for several hours, at first. Later the specimens were examined 
twice daily to remove any lice that had regained activity and to 
watch for the hatching of ova. Careful records were kept showing all 
factors of the experiments, such as temperature, amounts of chemicals 
(concentration of gas), initial vacuum, length of exposure, secondary 
vacuum, positive air pressure, and amount if used, and the time of 
the different steps and of the entire process. The serial number of 
each specimen box showing number of lice and number of ova in 
ach, number of folds of blanket in which wrapped, condition of the 
lice in each specimen at time of removal from chamber, time and 
number of lice recovering activity later, and the date and number of 
ova hatching was also recorded. With the naked eye it was easy to 
see each newly hatched larva on the black felt. They stayed on the 
felt closely until about 24 hours old, when they often left it to die. 
Ova were watched for hatching for 15 days. The egg cases were 
then examined under a hand lens and the number of empty cases 
compared with the number of larva recorded as having hatched. 
In the control specimens (not gassed) usually about 50 per cent of the 
ova would hatch. In no control did all fail to hatch. That about 
30° C., moderately moist, was the best-incubating temperature, was 
confirmed by numerous trials. 

For the generation of hydrocyanic acid gas the chemicals used 
were (a) sodium cyanide, 96 to 98 per cent, containing 51 to 52 per 
cent cyanogen, used fresh from air-tight cans as received from the 
manufacturers, (b) commercial sulphuric acid, 66° Baumé, and 








ary 20, 1925 PLATE | 


ay 
D 
< 
> 

=) 
Bal 












































Public Health Reports, Vol. 40, No. 8, February 20, 1925 PLATE II 






































‘ 


Public Health Reports, Vol. 40, No. 8, February 20, 1925 PLATE III 


niga hamber, showing buckets contai zy acid solution at 
side of generator and the baggage on a truck 





























339 February 20, 1925 


(c) tap water, in proportion of 1 ounce sodium cyanide to 1% fluid 
ounces acid and 2 fluid ounces water. The essential steps of the 
routine, and also the experimental process were as follows: The 
required amount of dry sodium cyanide was placed in a generator, 
which had two outlet pipes with valves. One of these pipes was 
connected with the sterilizers; to one was attached a flexible hose. 
The acid and water were mixed ina pail. The material to be deloused 
was placed in the chamber, the doors were tightly closed, and the air 
was exhausted to the desired degree by the motor-driven pump. The 
flexible hose was then placed in the diluted acid, the valve to the 
air pump closed and that to the generator opened. This drew the 
acid into the generator containing the sodium cyanide. The gas 
generated rapidly and was drawn immediately over into the sterilizing 
chamber. Generation was usually completed in less than 3 minutes. 
A valve was then opened to break the vacuum to atmospheric pres- 
sure; the violent inrush of air was sufficient to thoroughly stir the 
gas to uniform diffusion. The valve was then closed. In some of 
the experiments, positive air pressure was now obtained, the idea 
being to further force the gas into the mass of fabrics. After the 
desired time of exposure, the gas was exhausted by the vacuum 
pump and expelled through a pipe leading out through the roof. 
This secondary vacuum was then broken and the vacuum pump 
allowed to run for from 5 to 7 minutes with an outside valve to the 
chamber open. The secondary vacuum and flow of fresh air from 
bottom to top of chamber was to wash out the gas before removing 
the material. In cold weather sufficient steam was admitted to 
the jacket of the chamber to warm the interior sufficiently to prevent 
chilling the specimens. The temperature could be determined by 
watching a thermometer extending into the interior. 

This experimental work extended over a period of more than a 
year, but without interfering with the routine duties of the worker. 
About 175 tests were made, including many which were repeated 
one or more times. Approximately 700 specimen boxes, with 10,000 
lice and as many fresh-laid ova, were used. The majority of the 
tests were made with the cyanide gases under all conceivable varia- 
tions of the factors involved and under varying atmospheric con- 
ditions. In general, quite consistent results were obtained, the 
degree of penetration of gas with lethal effect being fairly uniform 
under similar conditions, and varying regularly as conditions were 
varied. In fact, it became possible toward the end of the work to 
predict with almost mathematical exactness just what results would 
ensue if lice and ova were subjected to any certain combination of 
factors. Rarely were “freak’’ results obtained, such as finding one 
louse alive after being fully exposed to a high concentration for 
considerable time. 
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VACUUM AND PRESSURE 


To determine what effect would be produced on lice and ova by 
factors other than the gas, a series of experiments was run without 
gas (Table 1). The first two experiments approximated closely the 
usual steps in the routine delousing process and in the experimental 
tests. The results show that the vacuum and air pressure used 
later in the gas experiments had, per se, no effect on lice or lice ova. 


TABLE 1.—Showing effect of vacuum and pressure on lice and lice ova 
































Experi- 
ment Procedure Results 
No. 
Deniketietel Initial vacuum 18 inches obtained in 2 minutes; held 3 minutes; broken | All lice active; ova 
to 6 (atmospheric pressure) and held 15 minutes Second vacuum hatched. 
18 inches obtained in 2 minutes; broken and air pumped through 
chamber for 7 minutes. 
2.......-| Initial vacuum 26 inches obtained in 24% minutes; held 3 minutes; } All lice active; ova 
broken to 0 and held 30 minutes. Second vacuum 26 inches obtained hatched. 
in 2% minutes; broken and air pumped through chamber for 7 minutes. 
Dudwndecs | 6 alternate vacuums of 26 inches obtained and broken to 0 within | All lice active; ova 
| period of 27 minutes. hatched. 
Dicbeans Initial vacuum 22 inches held for3 minutes, then broken to 0; air pres- | All lice active; ova 
sure 15 pounds obtained and held for 15 minutes, then broken to 0. hatched. 
Second vacuum 22 inches obtained and held for 3 minutes, then 
broken to 0. 
eee Initial vacuum 26 inches held for 3 minutes; broken; air pressure 15} All lice active; ova 
pounds obtained and held for 30 minutes; broken; second vacuum hatched. (During 
26 inches obtained and held 3 minutes, then broken. the 30 minutes the 
pressure fell to 12 
| pounds.) 
_ ee Initial vacuum of 26 inches obtained; broken to0; 15 pounds air pressure | All lice active; ova 
obtained; broken to 0—this done for 6 alternate vaccuums and air hatched. 
pressures over a period of 60 minutes. 








HYDROCYANIC ACID GAS 


Table 2 gives merely a few representative experiments, selected 
and arranged in such an order as to show the effects of hydrocyanic 
acid gas, from the amount sublethal to fully exposed lice in 15 minutes, 
up through varying and increasing concentrations of gas, vacuums, 
and pressures, lengths of exposure, degrees of protective covering to 
the specimens, etc., to beyond the highest practical in routine de- 
lousing work. Only the essential data are given, the details as to 
number of lice and ova, days of incubation before hatching, amount 
of secondary vacuum, etc., being omitted for the sake of brevity and 
simplicity. Interspersed are several practical tests made with 
clothing and baggage of immigrants in the course of actual delousing. 
A comparison of the way the specimens were wrapped or protected in 
clothing or baggage, and the results in these tests, with the wrapping 
and results in the experimental “standard bundle” tests, is interesting. 
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TABLE 2.—Showing effect of hydrocyanic acid gas on lice and lice ova 
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~ - ti So\= S126 |) Condition of 
a ta 2 nae & pune es mS g * a ou! lice upon re- | Condition of | Ova hatching 
r=] ° : & ee SS 2 452/26) moval from lice later at 30° C 
®@isy,e| 8 wrapped Bia & POT S/ES 
E/522| 2 [Bs|sBei= | chamber 
§\585| 3 aE len zls4) 
Aloss! § s lS |eséis 
nxlioSe? & ‘= fo BO rls 
ist, a eae 
1| 4.76 1 vuly exposed -_-..-...- 26 | ..-| 120 {139 | | All inactive -| Part revived - Part hatched. 
| Se ee 26 |....| 120 |139 |....- ene |----- re } Do. 
2] 5.95 1 weer * euposed......... 26 |-- J 15 27 | Part active. z Part revived _| Part hatched. 
D Ercced iacccaccesnsesens af 15 | | 27 |----- ee See | ES do. 
3/119 1 vier * exposed. --.-...-- | 26 15 | 27] All inactive | Part revived _| Part hatched. 
_| late “seeaseempanannen | 98 |22--] 35 | 87 |...do-. 2]. dew... Yo. 
4 | 17.9 1 | Fully exposed ----..-- 26 = 15 | 29 revived_| Part hatched. 
5 | 23.8 1} Full aceon ee 18 |_. 15 | 28} Allinactive - [3 None revived_ None hatched. 
| ES ree 18 |... ak | ee niin ee ERS. do. 
6 | 31.3 1| Fully exposed -...-..-| 18 |... 15 | 29 | Allinactive _| None revived.| None hatched. 
2 | 4 folds blanket--__--.... n--|---- SEES SS Se ee do-- Do. 
3 | 16 folds blanket______- ee Se HOT Part active._| All revived__-| Part hatched. 
4 | 32 folds blanket .-__- Ee wa See mee ee Seas 0. 
7 | 31.3 1 | 8 folds blanket in cen- ci 15 | 27 | Partactive..| Allrevived_..| Part hatched. 
ter of pile of mesh 
bags. | 
8 | 31.3 1| 8 folds blanket in| 18 |__. 15 | 27 | Allinactive -| Allrevived_._| Part hatched. 
leather valise. 
2/16 folds blanket in |_...j}____].....- .--| Part active..|....- an Do. 
leather valise. 
9 | 60 1 a exposed - - - Sakaul 5 doce 105 |126 | Allinactive | None revived.| None hat hed. 
2 16 folds blanket-_......- ek 9 Bae wet eee YER JERRES ' “eee Do. 
3 | 24 folds blanket_..._-- PED hed SEG Tae See * Part revived - Do. 
4 | 32 folds blanket_______- er eee, aaa |_...| Partactive..| Part revived _| Part hatched. 
32 ) Sa be ee See Ee pees rm y aera! Biedda sce Do. 
oe. ee ee ae ee ee eee ES | All revived_- Do. 
7 | 56 folds blanket______- Re Be Say ..-| All active_-_.|..... SORES Do 
— laceeaaiadat ininiiaas 
10 | 71.8 1| Fully peat. —— i... 15 | 21 | Allinactive .| None revived.| None hatched. 
2 | 8 folds blanket_.......|___. ae ee Part active..| Allrevived_..| Part hatched. 
31 06 tees Wlomet........)....1....%...... |, col MEMES cclictmmcsichnsakacs Do. 
4 | 24 folds blanket__..._- ee a Maa oe wee | SR SaaS Do. 
5 | 32 folds blanket._.....|__.__|.__.|__.__- aad ee cinta | SAE rey Do. 
— ——— 7 Eee 
ll 71.8 1 | Fully exposed__._...-- _..-| 60 | 72 | All inactive.| Nonerevived_| None hatched 
2 | 8 folds blanket ___..._- ie Se capella iis a Part revived - Do. 
3 | 16 folds blanket ______- ee we ke |__..| Part active_|____- EE Do. 
4 | 24 folds blanket______- ee SS oe ew WA, cence All revived... Do. 
5 | 32 folds blanket ____.-- Race + Rls me St aaa Part hatched. 
6 | 40 folds blanket ______-| neqhendionewen RAR Saset | ees I a a Yo. 
12/ 71.8 1 | 8 folds blanket ___..._.} 18 mi 15 | 27 | Allinactive_| Part revived_| None hatche, 1. 
Pe BP IO 6 ncccclereclinddlabiamalaoed Part active__| All revived_-- 
3 | 24 folds blanket __._._- Re ee Bae ay SS See Part hatched. 
4 | 32 folds blanket. _____- ae Se ee PR ee _ SES EER Es Do. 
5 | 40 folds blanket ______- Tae wal ere £07 a ERE IRIS: Do. 
6 | 48 folds blanket ....... 1 Beet See Se Deer "SSSR See Do. 
13; 71.8 1 | 8 folds blanket in cen- | 18 |____ 15 ; 25 | Part active..| All revived...| Part hatched. 
ter of pile of 21 mesh 
bags. 
14| 71.8 1 | Wrapped in clothing 18 15 | 27 | Part active..| All revived_..| Part hatched. 
in mesh bag. Bagin 
center of pile of 45 
| mesh bags. 
15| 718 2 | 8 folds blanket - -...--- --- 26 a 15 | 28 | Allinactive_| Part revived _| None hatched. 
| 16 folds blanket - | Oe a Se .--| Part active..|_.... | See do. 
; | 24 folds blanket -_..--- x aaah eee eee neal Gee GOD. calnannctsmasonsdl Part hatched. 
4 32 folds blanket .._..- = SB, Gaba Seale: WBis sot _ A it Sa Do. 
5 | 40 folds blanket .......]..../....]...... Sat Se C—O CS a Do. 
6 | 48 folds blanket - . ..._- =e sea Set ae eR | ae |--------------- Do. 
| | j I 
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TABLE 2.—Showing effect of hydrocyanic acid gas on lice and lice ova—Continued 
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| | | 
16} 71.8] 1) 8 folds blanket_.....-- | 26 |....| 30 44 | All inactive.| Nonerevived_| None hatched. 
2 | 16 folds blanket. ......|----|----|------ BE Heres ee ee a Do. 
3 | 24 folds blanket __.....|----|---- = |_...| Part active..| Part rev ived _| Do. 
| 4 | 32 folds blanket. -._.-_- lecdcloadajosucet eS ee All revived_- Do. 
5 | 40 folds blanket _.....-|----|---- — Pa ilieacdidcceosson Part hatched. 
6 | 48 folds blanket ____.-_- a a |--e---|----|----- RE EEA ae Ee Do. 
SS es A stipend amemmenen en 
17 | 71.8 1/8 folds blanket . _...| 26} 15] 15/35! Allinactive.| None revived_| None hatched. 
| 21 16 folds blanket. ____-- ees ES Se: EE _.do.......| Part revived. 0. 
3 | 94 folds blanket. ....../..../...-/...... |__..| Part active..|_.__. ES Part hatched. 
32 folds blanket _.....-|----|----|------ [ee Do. 
5 | 40 folds blanket ___..-- SE AG RE ose See inictdcdlanccmeaiictlonbes Do. 
6 | 48 folds blanket. __...- | 2S an an on er itvcacatntiiamteadedan Do 
18 71. 8 | 1) 8 folds blanket__......| 26 ; 60 | 73 Al inactive _| None revived_.| None hatched. 
2} 16 folds blanket ___..._|----'---- SS. an, Tee do do. 
3 | 96 Golds bhemiest ......./.--.|....]...... we ..do = % cae Do. 
4 | 32 folds blanket_-_-_..-- me ee oa _.| Part active..| Part revived _| Do. 
Te 0 OOS SS 2S OS ee eee ee eee All revived_..} Part hatched. 
6 | 48 folds blanket cid eel ee I eee 3 Do. 
19 |171.8| 1 | 8 folk is blanket ae lt Tae 15 | 28 “ANI inactive None revived None hatche 1. 
| 21! 16 folds blanket. -....- a 2 Part active__| Part revived_| 0. 
| | 3 | 24 folds blanket. = ee Seer p\ of ee ee | Part hatched. 
| 41 32 folds blanket._..--.- - * A Re. RES: Rss ON Do. 
5 | 40 folds blanket -_-____- s . (Reet So Sa | Do. 
6 | 48 fol is blanket. _._- SS Se ee ee See ae Do. 
20; 71.8 1 | 8 folds ‘bk: EEE 26 15 30 | 51; All in: wctive. None revived_| None hatched. 
| eR ee es ee ee do do oe Do. 
3 | 24 folds blanket. ....-- oe oe ee ae Part active Part revived .| Do. 
4 | 32 folds blanket. _-.__-- eS et: eS aR Joe _do.___...| All revived...| Part hatched. 
5 | 40 folds blanket -.--.-..-- mi aan .| All active. of Do. 
$f . { 7S Se ee ..do Do 
21/143 | 1) Fully exposed___....-. 0 15 | 22; All inactive. None revived_| None a tched. 
ib) (| " eae SS sa Part active., All revived... 0. 
3 | 16 folds blanket. _..__- AE eat SERS ee pO ES eee Part hatched. 
3: 0 | - ae ee ee ee ee ES SAA ee Do. 
ato. UC Se ee eee | al See ere Do. 
| 6 40 folds blanket_-.-____- NE I EB Ser 0 PE SA SE | Do. 
| Bit Ulla ee ee do Do. 
22 | 143 1 | Fully exposed_-_--_-.---- | Olin 60 | 72 | All inactive. Non e rev ived. ‘None hatched. 
2 | 8 folds blanket ___.___- OR Cee ERA, Sh eR ~ do_. -| 0. 
3 | 16 folds blanket. --._.-! a | EE es Do. 
4 | 24 folds blanket -_-.___- EN OS Aes See “Part active__| Part revived.| Do. 
| 65 | 32 folds blanket... ._-- ae Te SISA ete do : .do__. | Do. 
6 | 40 folds blanket __..__- TES RS, SEES ore roe SN _| Part hatched. 
7 | 48 folds blanket __..._-. Dmcin = ‘4 3 do a ae > Do. 
23 | 143 1} Fully exposed a ae 18 5 | 23 ‘Al inactive - None 1 revived. | None b: itched. 
: | 4 OS ar Eat AS See See Se do. ; do ‘| Do. 
32 folds blanket _-_-__-- 7 “ do Part revived | | Do. 
24 | 143 1 | “8 folds bk anket . weet. 2 All inactive_| None revi ved. None hi itched. 
| | 21 16 folds blanket. ..._.- OS tee Ee hee ev do “Tee Do. 
| 3] 26 folds blanket......./....}....}...... ‘eon ie Sees * do_- Do. 
| 4 | 36 folds blanket. ‘ PSE) NES ES do Part revived. Do. 
25 | 143 1 | 8 folds blanket .--| 26; 15 | 15 | 49 | All inactive. None revived.| None hatched. 
| 2] 16 folds blanket. ...._. es Bead Boon Meek Binet do..... ad Do. 
3 | 24 folds blanket... ..._- 2S eh Sas Re ee” RE ee ee Do. 
FE pene ee ee Sees ee ~ | Part revived. Do. 
5 | 40 folds blanket... ....- he a Seow |__| Part active. a “eee Do. 
6 | 48 folds blanket. ....__}....|..--] | POS ee ea Part hatched. 
26 214.2; 1 | 8 folds blanket ----.-- | 26 |. 15 | 34 | All inactive.| None revived.| | None hatched. 
| 2| 16 folds blanket ----__. ee eae eae ae Se? do. MB insen Do. 
| 3 | 24 folds blanket. _..._- oi Beer eet ey" do... ay ae Do. 
4 | 32 folds blanket ____._- ee 8 eel Ries ee do___....! Part revived. Do. 
| 5 | 40 folds blanket... ._. LM cccbseccksaasss |....| Part active | All revived...| Part hatched. 
| 6 | 48 folds blanket. ..__. Jnccfecnc|aconncfoors PN a Bic vvcnccdnanives Do. 
= a — —— a a — 
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TaBLE 2.—Showing effect of hydrocyanic acid gas on lice and lice ova—Continued 

















log | 
é|s, | 
» ~~ i | . 
Z| a8 | o 
|? ; ¢ 
si_ e| 4 
B)/Ee=!| o 
elSS2/ & 
4 sai 2 
w1oOS| & 
oe nN 
o7|238 | 1 
| 2 
:.¥ 
28 | 285.7 1 
2 
| 3 
4 
| 5 
6 
29 | 285.7 1 
2 
3 





30 | 2 




















8 folds blanket _ _ _- 
16 folds blanket - _-_- 
24 folds blanket 
32 folds blanket 
40 folds blanket _ __ 
48 folds blanket 

















Wrapped in clothing | 18 |__-. 15 | 33 
and placed in wicker 
suit case. 
8 folds blanket im |_...}..../.....-]_..- 
fiberoid suit case. | | | 
In loose folds of cloth- |____|___. = 
ing in mesh bag. | 4% 
: ee " ————}| —— 
26 15 | 33 
! 
| 
gji2 12 15 | 37 
iz in 
center of pile of 52 
bags of clothing. 
Wrapped in — SS 
in clothing bag at j 
edge of rhe of 52 o } | 
t gS of clothing. 
Wrappex din clothes in | 26 Ss 15 | 33 
mesh bags. Bags | 
placed on wire racks | | | 
allowing circulation | 
of gas. | 
am folds 3 blanket ....... 26 30 | 49 
i Re eae es Ce 
40 folds blanket _____ a! MS eds: 
48 folds blanket 
In clothing in wit icker 6 30 | 48 
suit case. | 
In clothing in leather |_ C monree, Sie 
suit case. | 
In clothing in canvas oe }) Sa een 
suit case. 
In folds clothing in |_.../....).....- > 
bag in center pile of | 
| _ six bags of clothing. | 
| Wrapp ed in ce] thing in | 26 30 , 48 
mesh bag in center - 
of pile of 11 bags of 
clothing. | 
Wrapped in fur over- }....}..../....../.... 
coat in valise in cen- | 
ter of pile of 11 bags. | 
8 folds blanket in | 26 €0 80 
leather valise | 
8 folds blanket in |_...|_...|......|_-.- 
fiberoid suit case. 
ee gS eee ee 


_wood veneer case. 





31 | 
| 
| 
« 
| 
32 | 285.7 {1-10 
| } 
33 | 285.7] 1 
= 
3 
4 
34| 285.7] 1 
” 
3 
4 
35 | 285.7 1 
2 
36 | 285.7 1 
2 
3 
1 Same results 


in all 10 specimens. 


! | 
s lig ies Ie 
- 15 iz |& 
« |8 log [Be 
g |Be se ise 
Degree of protection |2%/,,6 3™ |= 2) 
ne ‘ m sin StS Ge.) 
of specimen; how |S2\2£s ysgies 
wrapped "Eig e SSSIES 
“Saxe Esi5 
— |B-|S"s]_ § 
GS io |\en.aiaea 
s le |sseéis 
= |o la~~19 
= | |e 
| } | 
32 folds blanket _ - 26|12/ 45] 73 
40 folds blanket __._..- .|. SA 
48 folds blanket _.._.-- | 





lice upon re- 
moval from 
chamber 


Condition of 


Condition of 
lice later 





All inactive - 





_.do 





All inactive. 
‘ oe 
| 
Be do és 


All inactive 
._.do 


Part activ 
All active. 


irtactive 


All inactive 


All inactive? 


All inactive 
do Es 
do . 

Part active 


All inactive 


All inactive 


All inactive 





All inactive - 


“Part active... 


_.do- 
Part revived _| 
All revived_-_. 





| Menneentun dy Nene hat 


| 
} 
i 2a 
| do . 
| Part revived 
Allrevived 
Part revived. 
i 
| None revived 
| 
| None revived! 
} 
} — 
| None revived 
do 
do 


Part revived 


Ne ne revived 
Part revived 


| Part revived 
| 


Nor ne revived None ha 





Ova hatching 
at 30° C. 





None revived \None hatched. 


None revived | None ha te hed. 


Part Imatehed. 


Do. 
Do. 
tehed. 
1 
Do 
D ( 
Pari ! 1. 
Part |! ed. 
None hatched, 


None hatche 


l. 
None hatched 
1) 
Do 
Dx 
None hatched 
Do 
Do. 
Do. 
None hatched. 
Do. 
che ry 
Do. 
Do. 








February 20, 1925 344 


TABLE 2.—Showing effect of hydrocyanic acid gas on lice and lice ova—Continued 
























































= | 2 los |: 
*) — - |. @ 
38 ie 28 |e 
6/8 S lESlSe |°8| cocaition of 
>i. & . ion |aonl = 2& |.€5| Condition o' 
: oe i — RB ng 22 BS/5./5 8) lice upon re- | Condition of | Ova hatching 
el. $| 4 weaned , ><) 2358/86) moval from lice later at 30° C. 
E Eg< g “lS e/sSE>.| chamber 
< s8sics 8 8 ee Bls= 
moe = = iS Es — 
hilo ou a a co ij-~_~IS 
Rin 77) = je & 
37 | 427.2| 1 8 folds blanket__.....-. 26 ry 15 | 36 | All inactive_| None revived | None hatched. 
| 2] 16 folds blanket......-|....].... oe Set Kee AR Ne tees Do. 
| 3 | 24 folds blanket .._-..- eet Re cay ite eee PE SE , “ee an Do. 
Bit  * * Sees Cee Gee Reeem eer eee "SESS Part revived - Do. 
| § | 40 folds blanket -.....- ia GE SRS! seer eeies | Se Be , _ ee Do. 
6 | 48 folds blanket -._...-/__..]....]....-- 5 jek “ee ae , ee Do 
38 | 547.6 1 | 16 folds blanket -.....- 123 Lb... 15 | 38 | All inactive_| None revived | None hatched. 
| 2] 24 folds blanket .......|....|....].....- i seebuaeedl ee Seni Rinwaked Do. 
| 3 | 32 folds blanket _.....- Oe a ae PER BEA hacsone a i cincaaic Do. 
4 | 40 folds blanket -.-._-.-- eS A Cee = a — Sided ee Do. 
5 | 48 folds blanket -. ._--- ais Se BaP oe ee " eee | Part revived_| Part hatched. 
20; 738 |..... Chamber full of pil- | 26 |....| 30) 4 | 
| | Jows and blankets. 
| Specimens placed 
| | from side to center. 
at Cl aaa a = See }....| All inactive_| None revived | None hatched. 
2 | Oné-fifth way in__.... RS SS: BERR BE ee Se aR a sci nati Do. 
Vi... i 2 oe Se ee See oe wae | ee Bad Cs nanes Do. 
4| Three-fifths way in_..|....}....|.....- Se eee gee Sere ice ied Do. 
jig ae SF Bie Rees ae Be , Ee meen Do. 
6 | In 8 folds blanket in |_._.|_...|.....- | a ee * “penne eae os wcetena Do. 
| center of chamber. 
7 | In 16 folds blanket im |....]....}.....-]....]....- Bon Part revived - Do. 
center. 
| | In 24 folds blanket in |_...|....|.....- | ue) 4SET caitaied | eae Do. 
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RETENTION OF HYDROCYANIC ACID GAS BY FABRICS 


In the use of the higher concentrations of hydrocyanic acid gas 
(above 143 ounces sodium cyanide per 1,000 cubic feet) for delousing, 
it was shown that it was essential to take time and care to air out 
the clothing bundles well before returning them to the immigrants. 
In certain cases definite symptoms of hydrocyanic acid gas poison- 
ing were noticed. This is usually in cold weather when heavy cloth- 
ing was worn and the immigrants sat about in warm rooms after 
dressing. On account of these experiences and the reports of cer- 
tain deaths under similar circumstances, several experiments were 
made which show that hydrocyanic acid gas, especially when forced 
into fabrics by the vacuum method, will be retained a considerable 
time. A single experiment will suffice: 

Six clean woolen blankets, combined weight 27 pounds, were folded and 
stacked, one above the otber, in one of the clothing sterilizers, 84 cubic feet 
sapacity. The doors were closed and 26 inches vacuum was obtained. Hydro- 
eyanic acid gas in proportion of that from 285.7 ounces sodium cyanide per 
1,000 cubic feet was generated and drawn into the chamber. The vacuum was 
broken, and after 30 minutes a second vacuum of 26 inches was obtained, broken, 
and the chamber washed through by the vacuum pump for 7 minutes. The 
doors at either end of the chamber were then opened wide and the chamber 
aired free from all traces of gas. The blankets were taken out-of-doors, unfolded, 
and each was shaken in the breeze several times. They were then returned to 
the floor of the chamber in a loose heap. An adult white rat in a wire cage was 
placed on the floor of the chamber two feet away from the blankets and both 
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doors were closed. After nine minutes the doors were reopened. There was a 
faint odor of hydrocyanic acid gas in the chamber and the rat was dead. 


CYANOGEN CHLORIDE-HYDROCYANIC ACID GAS MIXTURE 


Using the same apparatus and the same steps of procedure as 
used with hydrocyanic acid gas, 26 experiments were made with 
cyanogen chloride-hydrocyanic acid gas mixture. The gas was gen- 
erated by mixing sodium cyanide, 4 parts, sodium chlorate, 3 parts, 
commercial hydrochloric acid, 20° Baumé, 17 parts, and warm tap 
water, 17 parts. These proportions had been prescribed for ship 
fumigation. Generation of this gas was slower than that of hydro- 
cyanic acid, about 10 minutes being required. It had been demon- 
strated to be more toxic to white rats than straight hydrocyanic 
acid gas in the same concentration. A brief summary of some of 
these experiments is here given: 


TABLE 3.—Showing effect of cyanogen chloride-hydrocyanic acid gas on lice and 
lice ova 
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The cyanogen chloride-hydrocyanic acid gas has practically re- 
placed all other ship fumigants at the New York quarantine station, 
largely because it has an odor and is lachrymatory and iritating to 
the nose and throat, which gives warning and makes for safety. It 
was hoped that this gas mixture would also give a warning if too 
much remained in clothing or baggage after disinfestation. If so, 
this would obviate having to take the extra care and time in/airing 
out the bundles and would allow a much desired reduction of 10 to 
15 minutes in the time of their return to the immigrants. We were 
disappointed to find, however, that, in addition to taking longer to 
generate the gas, the cyanogen chloride part of the mixture seemed to 
ventilate out of fabrics more readily than the hydrocyanic acid part. 
Under certain conditions the warning factor of the cyanogen chloride 
would be aired out, but enough of the hydrocyanic acid gas left in to 
be dangerous. This was demonstrated by a number of experiments, 
of which two are quoted here: 

(1) In performing experiment No. 8, Table 3, two clean woolen blankets were 
folded tightly into a black oilcloth suit case and gassed with the specimens 
(118 ounces sodium cyanide per 1,000 cubic feet, initial vacuum of 26 inches, 
exposure 30 minutes). The suit case was not opened until five hours later. 
There remained no odor of cyanogen chloride in the blankets and no lachry- 
matory effect. There was, however, a distinct typical odor of hydrocyanic acid 
gas, 

(2) An experiment, similar to the one showing the retention of hydrocyanic 
acid gas by fabrics (above), was performed, using six blankets and cyanogen 
chloride-hydrocyanic acid gas in concentration of that from 143 ounces sodium 
cyanide per 1,000 cubic feet, initial vacuum of 26 inches, and 120 minutes’ 
exposure. The chamber and the blankets were aired for several minutes until 
there remained no odor of cyanogen chloride and no lachrymatory effect. The 
blankets were returned to the chamber in a loose heap, a white rat in a wire 
cage was introduced, and the chamber closed for nine minutes. Upon opening 
up, the odor of hydrocyanie acid gas was present in the chamber, but there was 
no odor of cyanogen chloride and no lachrymatory effect. The rat was dead. 

This apparent tendency of the cyanogen chloride gas to leave 
fabrics more readily than the hydrocyanic acid gas might be remem- 
bered in doing cyanogen chloride-hydrocyanic acid gas ship fumiga- 
tions. The medical officer comes to depend largely upon the absence 
of the odor and the lachrymatory effect of cyanogen chloride in 
determining whether a compartment has been safely ventilated after 
fumigation. It is entirely possible that a ship after inspection may be 
declared safe and free from gas because these warning signs are. 
absent and yet enough hydrocyanic acid gas remain if mattresses, 
pillows, and blankets in large quantities are present, to produce un- 
pleasant or even fatal results. 


OTHER GASES 


During the course of the experiments with the cyanide gases the 
effects on lice of a few other available gases were tried. Sulphur 
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dioxide and chlorine could not be used because of their bleaching 
effects on fabrics. The gases used were ether, chloroform, formalde- 
hyde, carbon bisulphide, and carbon tetrachloride. All these, except 
formaldehyde and carbon tetrachloride, presented some factor such 
as inflammability, cost, etc., which would preclude their use as 
general delousing agents. Only a few tests were made, but they 
indicated that to obtain good results such high concentrations would 
be necessary that the cost would be prohibitive and the time of the 
fumigation process too long. 

(1) Ether.—The chamber was warmed up to about 39° C. Speci- 
mens of lice and fresh-laid ova were fully exposed in the chamber. 
A vacuum of 26 inches was obtained. A bottle containing ether in 
proportion of 143 fluid ounces per 1,000 cubic feet, warmed in a 
water bath, was connected and the ether vapor drawn into the 
chamber by the vacuum. The vacuum was broken to 0 by drawing 
warm air from an adjacent heated chamber. After 15 minutes’ 
exposure all the lice were found active and about 50 per cent of the 
ova subsequently hatched at 30° C. incubation. 

(2) Chloroform.—Exactly the same procedure was followed, using 
143 fluid ounces chloroform per 1,000 cubie feet, as is described with 
ether above, and with the same results on lice and lice ova. 

(3) Carbon bisulphide-—Using the same procedure, except that 
the chamber was warmed to 30° C., 36 fluid ounces of carbon bisul- 
phide per 1,000 cubic feet were used, with the same results on lice and 
lice ova. 

(4) Carbon tetrachloride.—Using the same procedure as with ether, 
107 fluid ounces of carbon tetrachloride per 1,000 cubic feet caused 
some of the lice to become inactive, but all revived and some of the 
ova subsequently hatched. 

(5) Carbon bisulphide and carbon tetrachloride.—A mixture of car- 
bon bisulphide and carbon tetrachloride, 36 fluid ounces and 107 
fluid ounces, respectively, per 1,000 cubic feet, were used, and about 
50 per cent of the lice were inactive after 20 minutes’ exposure, but 
all revived later. About 50 per cent of the ova subsequently hatched. 

(6) Formaldehyde.—(a) With lice and fresh ova fully exposed and 
the air in the chamber warm and moist, potassium permanganate 
and formalin (40 per cent) were mixed in a container in the chamber, 
in proportion of 6.8 ounces potassium permanganate and 16.9 fluid 
ounces formalin per 1,000 cubic feet, and chamber was closed for 60 
minutes. Lice all remained active and about 50 per cent of the ova 
subsequently hatched. ; 

(6) With 13.6 ounces potassium permanganate and 33.8 fluid 
ounces per 1,000 cubic feet formalin, mixed in a retort outside of 
chamber by slowly and carefully adding the formalin to the perman- 
ganate, and the formaldehyde gas was drawn into the warm, moist 











February 20, 1925 348 


chamber by a vacuum of 26 inches therein, vacuum broken to 0, and 
60 minutes’ exposure, the lice remained active and some of the ova 
subsequently hatched. 

HEAT 


The facilities at hand during the experiments with lice afforded an 
opportunity to test the efficiency of the generally accepted methods 
of delousing clothing by dry heat and steam, to determine the effect 
of different degrees of heat with varying combinations and degrees of 
moisture, vacuum pressure (air and steam), time of exposure, cir- 
culation of air in the chamber, and protection of the specimens by 
different amounts of wrapping in blankets, and to determine the 
effect of such procedures upon such articles as might be exposed to 
them in the disinfection of immigrants’ clothing. After numerous 
experiments the conclusion was reached that the only reliable way of 
using heat in the routine delousing of clothing bundles is the estab- 
lished, but slow, method of sorting out and treating articles not 
damaged by steam by introducing the steam into the chamber under 
vacuum, running the steam pressure up to at least 15 pounds for 15 
minutes, releasing the pressure, and drawing a secondary vacuum to 
aid in drying out the bundles. 


OBSERVATIONS 


While making the experiments upon which this article is based, 
certain observations were made not related to the main purpose of 
the investigation, but worthy of record: 

1. About four months after beginning to raise lice by allowing them 
to feed upon the skin, some of the fine brown feces were accidently 
blown up into the experimenter’s face while cleaning out the box. 
Almost immediately his eyes became red and watery and a profuse, 
thin discharge from the nose and a series of about 20 or 30 violent 
sneezes followed. This soon passed off without further symptoms. 
Water, acetone, alcohol, ether, and chloroform extracts were made 
from both louse bodies and louse feces, and when vaccinated with 
these the subject showed a very rapid and pronounced skin reaction. 
The water and alcohol extracts gave the stronger reactions. Several 
other persons vaccinated with the same extracts showed no reactions. 
Unfortunately, the subject had not been tested with louse extracts 
previous to starting to raise the lice. These extracts were kept in the 
ice box and were potent with the subject and impotent with control 
persons up to six months later. Just before discontinuing to feed 
the lice, a fresh set of extracts was made. These gave skin reac- 
tions on the subject for a few months after he had discontinued 
feeding the lice, but the reaction had entirely disappeared by the end 
of the fifth month. 
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2. At no time during the 14 months while constantly feeding 800 
to 1,000 lice did any toxic symptoms appear, such as general malaise, 
depression, fever, and rash at areas other than where lice were fed, 
as described by Moore.' 

3. Mature lice were usually killed by HCN and CNCI-HCN more 
readily than were the larva or the first stage nymphs. 

4. Lice often changed color to red or reddish brown when killed by 
HCN or CNCI-HCN. 

5. It has been assumed that cloth having a deep nap, such as plush, 
would give a certain degree of protection to lice from toxic gases. 
Careful observation, however, failed to show that they ever burrowed 
into fabrics as if seeking such protection. 

6. Contrary to usual belief, lice ova were found to be as easily 
destroyed by cyanide gases as were lice. This is explained by the 
fact that the operculum of the ovum has numerous perforations 
through which gas may penetrate, whereas the louse is able to close 
its breathing stigmata tightly and to live for a considerable time on 
its internal air reserve. 

7. Attempts were made at various times to neutralize the toxicity 
of hydrocyanic acid gas, using ammonia and formaldehyde, but 
without result of practical value. 

8. The experiments with formaldehyde gas, as may be expected 
from observations with regard to other insects, indicate that 
destruction of lice or their eggs could not be expected from the 
concentration usually recommended for room fumigation. 


CONCLUSIONS 


1. The use of vacuum to force cyanide gas into packages to destroy 
insect life was introduced by the United States Department of Agri- 
culture to kill bollworms in cotton bales, and, as adopted by Surgeon 
Grubbs for destroying lice in clothing and baggage, is an improve- 
ment over the steam method, since the packages are undisturbed and 
the contents uninjured. It has, however, distinct limitations. 

2. Cyanide gas penetrates fabrics so slowly that it is applicable 
to delousing only when aided by an initial vacuum; the higher the 
vacuum the quicker and deeper the penetration. 

3. The efficiency and practicability of the vacuum cyanide method 
in routine delousing of clothing and baggage of immigrants depend 
upon a proper balance of the three important factors, concentration 
of the gas, degree of initial vacuum, and length of exposure. 

4. Lice and lice ova are easily killed by the cyanide gases. The 
minimum lethal concentrations of HCN gas and of CNCI-HCN gas 
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determined to be that from about 18 ounces of sodium cyanide per 
1,000 cubic feet. 

5. Vacuums of 26 inches of mercury and air pressures of 15 pounds 
and combinations of these, used without gas over longer periods of 
time than those used in actual delousing, have no effect on lice and 
lice ova. 

6. An air pressure of 15 pounds produced and held after the intro- 
duction of gas into the chamber does not appreciably aid in the 
penetration of the gas. 

7. Dry heat of 72° C., with vacuum of 26 inches and 15 minutes’ 
exposure, did not appreciably aid the vacuum in the penetration of 
the gas. 

8. A secondary vacuum is of aid in clearing gas out of clothing 
bundles. 

9. High concentrations of HCN require that materials be well 
ventilated after fumigation. 

10. The odor and the lachrymatory effect of CNCI-HCN gas mix- 
ture may ventilate out, leaving a dangerous amount of HCN in 
fabrics. Hence there is no advantage in using CNCI-HCN rather 
than HCN. 

11. Ship fumigation with cyanide gases (5 ounces sodium cyanide 
per 1,000 cubic feet for two hours without vacuum) can not be ex- 
pected to kill all lice or lice ova. 

12. The vacuum hydrocyanic acid gas method prescribed for the 
fumigation of imported compressed cotton bales (see Experiment 
No. 9, Table 2) was tried repeatedly but failed to destroy lice or 
lice ova protected by 16 to 24 folds of wool blanket. 

13. The experiments made in this study, together with records of 
actual operations, definitely indicate the proper combination of 
HCN concentration, initial vacuum, and time of exposure necessary 
to destroy lice or lice ova in immigrants’ clothing and ordinary 
baggage. The process is an improvement over the steam method, 
especially for baggage, and the factors prescribed are within practi- 
cal limits. 

RECOMMENDATIONS 


As a result of this study the following recommendations were 
made and were adopted as the procedure to be used at the New York 
quarantine station: 

(a) That the use of hydrocyanic acid gas be continued as a routine 
delousing agent for the clothing of immigrants, using from 143 to 
285.7 ounces sodium cyanide per 1,000 cubic feet (12 ounces to 24 
ounces per 84 cubic foot chamber), or from 72 to 143 fluid ounces of 
liquid HCN, that the initial vacuum be 26 inches, and that the ex- 
posure be for at least 30 minutes. 
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(b) That in loading the sterilizing chambers the clothing bags 
and the baggage be placed on wire racks, thus separating them some- 
what, rather than packing them in tightly without the racks. 

(c) That after fumigation, the clothing bags be hung up, out of 
doors if possible, but at least in a stream of fresh air, until odor of 
gas disappears, before being returned to the immigrants. 

(d) That the same concentration of gas and initial vacuum as 
recommended for clothing bags be used for baggage, but that the 
time of exposure be 1 hour. That the covers of trunks and other 
very large cases be opened for fumigation. As it is usually at least 
8 to 24 hours after fumigation before the immigrant has the opportu- 
nity of unpacking his larger pieces of baggage, airing of same is not 
necessary. 

(e) That the clothing of immigrants with typhus, or exposed to 
typhus, be sterilized by the vacuum pressure steam process; shoes, 
hats, suit cases, etc., which steam would injure, to be subjected to 
the standard vacuum cyanide process. 
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A STUDY OF THE EFFECTS OF ANIONS UPON THE PROPER- 
TIES OF “ALUM FLOC” 


By Lewis B MILLER, Associate Chemist, Hygienic Laboratory, United States Public Health Service 


In considering the formation of that complex substance commonly 
called “alum floc,” it is convenient to distinguish two aspects. The 
first is the ionic equilibria involved when solutions of aluminium salts 
are mixed with alkaline waters. The second is the physical prop- 
erties of the insoluble product formed, especially with reference to its 
existence in the colloidal, dispersed state and in the flocculated state. 
However, these two aspects are interconnected, since the physical 
properties of the solid phase are determined by its composition, and 
this in turn is a function of the ionic composition of the mixed solu- 
tions. Previous work (Miller, 1924) showed that the nature and con- 
centration of the negative ions exert a great effect upon the compo- 
sition and physical properties of the floc. These studies have now 
been extended. Anions not common to natural waters have been 
used to develop principles and the unique properties of the floc from 
alum are emphasized. 

As a preliminary step in this study there were made electrometric 
titration curves of aluminium salts by sodium hydroxide in the 
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presence of several anions. The work of Theriault and Clark (1923) 
on the titration of alum and aluminium chloride was repeated and 
corroborated. Then since the pure aluminium salts could not be 
readily prepared for all of the negative ions which it was desired to 
study, the procedure was governed as follows: Preliminary experi- 
ments with aluminium chloride in presence of sodium sulphate as well 
as results in other lines (Miller, 1924) indicated that the effect of the 
monovalent chloride anion was practically completely masked by the 
presence of polyvalent anions. Therefore, experiments with polyva- 
lent anions were conducted by introducing the aluminium ion into 
the solution as aluminium chloride and the polyvalent anion as the 





X=.005 molar K2Al,(5Q),* 24 HO ; 
O=.01 molar Al Cl 
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potassium or sodium salt which yielded the anion in question. Four 
of these titration curves are shown in Figures 1 and 2. While they 
differ considerably in detail they all agree in showing a decided drop in 
potential before the “three equivalents of alkali’ axis is reached, 
indicating that the floc is carrying down acid constituents from 
solution. This fact was also determined qualitatively upon the pre- 
cipitates formed in presence of the various anions and a quantitative 
study made in presence of some of them (Miller, 1923 and 1924). 

In the experimental work described in this paper, only very pure 
materials were used. C. P. chemicals were purified further by the 
usual methods. Solutions were made up in distilled water and 
standardized. Since the purpose of the research is to discover the 
fundamental principles underlying commercial water purification by 





X=.01 molar AlCl3%..01 molar Ko H PO, 
= .0) molar AlCl 3 % .015 molar KC, O4 
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alum, the solutions were as dilute as could be conveniently handled 
in the laboratory. 

In the early part of the work upon alum at the Hygienic Laboratory 
the qualitative observation was made that when alum is treated with 
sodium hydroxide the region of hydrion concentration over which 
flocculation takes place is quite different from that in which floccula- 
tion occurs if aluminium chloride and sodium hydroxide are used. 
This suggests that the anions may determine the pH range over which 
flocculation or coagulation of the floc takes place. Several studies 
appear in the literature which, while not made with this specific 
purpose in view, throw light upon this subject. (In this connection 


















































= T 
x Al Cl * NaOH 
01} Al ClysNH,C.*NoOH 
g |e AlCls+Ke CO; \ 
i 
E os 
é | 
z 
3 - 
\ 
| 
1 
\ 
Md 
oor 40 6.0 6.0 
pH 
Fic. 3 


see Blum, 1916; Buswell and Edwards, 1922; Wolman and Hannan, 
1921; Daniels, 1923; Baylis, 1923; Theriault and Clark, 1923; Hat- 
field, 1924; Miller, 1923; Greenfield and Buswell, 1922; and Smith, 
1920.) These papers include studies, from both practical and theo- 
retical points of view, upon natural waters in filter plants and upon 
pure solutions in the laboratory. In general, these studies agree in 
showing a zone of fairly complete coagulation of alum (with corre- 
sponding low content of soluble aluminium in the filter effluent) 
covering a rather broad region of hydrion concentration. However, 
there is considerable divergence in the results of the various investi- 
gators as to the exact region of hydrion concentration over which 
coagulation occurs. This fact supports the idea that the mineral 
content of the water, or, more specifically, the anion content of the 
water, may influence the location of the zone of coagulation. 
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In order to test this hypothesis a series of experiments was con- 
ducted using the following procedure: Five hundred ec. c¢. portions 
of aluminium salt solution, in the presence of various negative ions, 
were precipitated by the slow addition of 500 ¢. c. of a sodium 
hydroxide solution with mechanical stirring. The final concentra- 
tion of Al was 0.005 molar. After the addition of the reagent had 
been completed, the solution was permitted to stand a half hour. 
The hydrion concentration was then determined colorimetrically. 
The solution was filtered through quantitative filter paper, the 
precipitate washed thoroughly with ammonium nitrate and ignited 
to constant weight. The amount of aluminium precipitated was 
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x-K, Aly (SO,), -24H20+NQOH 
o-AlCl; + K2C2Q, + NgOH 
e-Al Cls + K HC, H, O4 + NgOH 
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then calculated from the weight of the alumina and the residual 
aluminium remaining in solution by difference. The numerical 
results are given in Tables 1 to 8, and these results plotted as “ quan- 
tity of aluminium precipitated” against “hydrion concentration” 
are shown in Figures 3 to 5. 

The effect of chloride and sulphate ion was studied by the addition 
of alkali to aluminium chloride and potassium alum. As in the 
titration experiments, the effect of other negative ions was studied 
by introducing the aluminium as aluminium chloride and the poly- 
valent anions as the potassium or sodium salt which yielded the 
anion in question. 
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TABLE 1 
(0.005 molar aluminium chloride and sodium hydroxide) 
Equiva- Mols Al | 
Exp. | lents_ | precipi- | 
No pH | NaOH | tated, de-| Remarks 
—— added per| termined 
| mol Al | as AlzO3 
| 
1} 5.0 2. 50 0 | Solution slightly opalescent. 
2) 7.1 2. 90 0 | Solution distinctly opalescent. 
3| 7.8 2. 95 . 00494 | Good floc; filtrate clear. 
4/ 85 3.00} . 00495 | Do. 
5 &.8 3.10 . 00442 Do. 
6| 94 3.40] . 00304 Do. 
TABLE 2 
(0.005 molar aluminium chloride, 0.5 molar ammonium chloride and sodium hydroxide) 
| Equiva- | Mols Al 
| Rs: precipi- 
Exp. | aOH tated, 
No. pH added deter- Remarks 
} per mol | mined as 
} A AlhO; 
a8 
47| 5.5 2. 50 0 Clear solution; no floc. 
57 | 60 2. 65 0 Solution opalescent; no floc. 
55 | 6.2 2.70 | .00483 | Good floc; clear filtrate. 
53 6.8 a> tcascncied Do. 
48 7.0 2. 95 . 00496 Do. 
49 7.4 3. 40 . 00508 Do. 
50 7.8 4. 00 00508 Do. 
51 &5 6.00 Do. 
52 8.5 | ear Do, 
54 9.4 180. 00 . 00506 Do. 
@} &8}........ . 00277 Do. 











The results in Table 2 when compared to those in Table 1 show 


a 


the 


upon the colloidal floc present. 


salting out” effect of the strong ammonium chloride solution 


The results in Table 2 agree with 


those of Blum (1916) for the analytical determination of aluminium. 











(0.005 molar aluminium chloride and potassium carbonate) 
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| Equiva- | Mols Al | 
| A re; — 
Exp. 62C Os tated, | 7 
No. PH | added @eter- | Remarks 
| per mol | mined | 
! as Al2O3 
36 | 4.6} 2.00} 0 Opalescent solution; no floc. 
37 | 5.0 2. 40 0 | Do. 
38 | 5.3 2.80 | 0 Do. 
39 | 5.7 3.00} 0 | Do. 
43 6.1 3. 20 . 00265 | Fair floc; filtrate opalescent. 
40 | 6.4 3. 50 00496 | Good floc; filtrate clear. 
41 7.2 4.00 00496 Do. 
42 8.7 5. 00 . 00491 Do. 
44 9.4 6. 00 . 00440 Do. 
45 9.4 | SRS Do. 
46 | 9.7 10. 00 . 00252 Do. 
TABLE 4 
(0.0025 molar potassium alum, K2Al: (SO4)4°24H2O, and sodium hydroxide) 
Equiva- 
lents Mols Al 
pH NaOH precipi- Remarks 
added per tated 
mol Al 
4.3 1. 200 0. 001590 | Good floc; filtrate clear. 
4.7 1. 800 . 003551 Do. 
5.2 2. 400 . 004882 Do. 
5.8 2. 500 . 004937 Do. 
6.2 2. 600 . 004960 Do. 
6.7 2. 700 . 004993 Do. 
7.0 2. 723 . 004990 Do. 
7.4 2. 800 . 004984 Do. 
7.6 2. 850 . 004980 Do. 
8. 6 2. 950 . 004785 Do. 
8.9 3. 100 . 004279 Do. 











The results in Table 4 are taken from Table 4 of the article by 
Miller, 1923. 
filtering off the floc from a two liter sample, evaporating the filtrate 
to small volume, and determining aluminium as alumina by Blum’s 
(1916) method. 


TABLE 


vo 


In this work residual aluminium was determined by 


(0.005 molar aluminium chloride, 0.0075 molar potassium oxalate and sodium hydroxide) 














Equiva- | Mols Al 
- R 5 precipi- 
exp. NaOl tated, ai . 
No. | pH added | deter- Remarks 
per mol | mined as 
Al | AlhOs; 
9| 7.0 1.80 | 0 Faintly opalescent; no floc. 
7 8.0 2.20; 0 Do. 
10| 8.4 2.60 0 Opalescent; no floc. 
1l1| 8&8 2. 90 . 00477 | Floc; filtrate clear. 
8} 9.0 3.00 | 00410 Do. 
12; 9.6 3. 40 | . 00284 Do. 
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TABLE 6 


(0.005 aluminium chloride, 0.0075 molar potassium acid phthalate, and sodium hydroxide) 

















Equiva- Mols Al 
. | Ro = 
exp. NaOK tated, . 
No. pH | added | deter- Remarks - 
per mol mined 
Al as Al:03 
| 
29; 3.8 1.00 0 Clear solution; no floc. 
30| 48 2. 00 0 Opalescent; no floc. 
31 5.3 | 3. 00 0.00385 Fair floc; filtrate opalescent. 
34| 58 3. 50 .00489 Good floc; filtrate clear. 
32 7.1 4.00 . 00510 Do. 
35 8.8 4. 50 . 00489 Do. 
33 | 9.6 | 5. 00 . 00277 Do. 
| | | 





TABLE 7 


(0.005 molar aluminium chloride, 0.0075 molar potassium chromate, and sodium hydroxide) 











| | 
Equiva- | Mols Al | 
7 ne = 
oxp. NaO tated, 
No. | pH added deter- Remarks 
| per mined as 
mol Al | Alz03* 
13| 48 0 0 Opalescent; no floc. 
14 4.8 0. 40 0 | Do. 
15 | 5.0 1.00 0 | Incipient flocculation; will not filter. 
18 | 5.9 1. 50 . 00561 | Floc; filtrate opalescent. 
16 6.4 2. 00 . 00614 Do. 
19; 7.2 2.50 . OOF46 | Do. 
17} 8&8 3. 00 . 00512 Floc; filtrate clear. 
29; 9.8 3. 40 . 00322 Do. 
' 





* Precipitate contains chromate which will not wash out. 


TABLE 8 


(0.005 molar aluminium chloride, 0.005 molar secondary potassium acid phosphate, and sodium hydroxide) 





| 
| Equiva- Mols Al 
lents precipi- 








XP.) pH | NaOH | tated, de- | Remarks 
— e | added per | termined 
| mol Al | as AIPO,* 
—- “ ceeiitinae’ - 
2 | 26) 0 0 | Solution clear. 
2 | 30 1.00 | 0 | Solution opalescent; no floc. 
25 | 3.3 1.50 0 | Very opalescent; no floc. 
26 | 3.4 1.75 0 Increasing opalescence; no floc. 
7 | 327 1.90 0 | Do. 
23 4.8 2. 00 | . 00388 | Floc; filtrate opalescent. 
2844 6.9 2. 50 | . 00403 | Floc; filtrate slightly opalescent. 
24 8.1 3. 00 | . 00321 | Floc; filtrate clear. 
3 | &2 3. 50 . 00130 Do. 


| 








The data in Tables 7 and 8 are much less reliable than the remainder 
of the data. In Table 7 the values are considerably too high, due to 
the fact that chromate is carried down which can not be readily 
removed from the precipitate. In Table 8 it is assumed that the 
precipitate has the composition AlIPO,. That aluminium precipitates 
as the neutral phosphate in solutions weakly acid with acetic acid is 
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well known. Whether this composition extends to high pH values 
is questionable in light of recent work on the composition of the 
aluminium precipitate from alum (Miller, 1923). The results do 
indicate definitely, however, the range of hydrion concentration over 
which flocculation occurs in presence of chromate and phosphate ion. 
The results thus far have been obtained by experimenting with 
solutions 0.005 molar with respect to aluminium. It was desired to 
extend these investigations to solutions approaching in strength those 
used in the actual operation of water purification. Solutions 0.0005 
molar with respeet to aluminium of aluminium chloride and of 
potassium alum were made up, treated by sodium hydroxide, and 
analyzed as before. The results are given in Tables 9 and 10 and 
plotted in Figure 6. The regions of flocculation are seen to be 
approximately the same as for the more concentrated solutions. 
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. TABLE 9 
[0.0005 molar aluminium chloride and sodium hydroxide] 
Equiva- 
- R. 3 Mols Al 
xp. NaO ppt. de- : 
No. | PH | ‘added | termined Remarks 
per mol | as AljQ; 
Al 
60 5.8 2.901 0 No floc. 
61 6.3 3.00 0 Do. 
66 6.9 3.20) 0 Do. 
67 | 7.5 3.30) 0 Do. 
62; 8.1 |) eee Floeculation. 
6&4; 8&2 3. 80 . 00030 Do. 
63; 8&9 4.00 . 00022 Do. 
65; 9.2 4.30 . 00009 Do. 
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TABLE 10 


(0.00025 molar potassium alum, K2AJ]: (SOQ4)4.24H20, and sodium hydroxide) 














| Equiva- | Mols Al 
z } lents precipi- 
xp. NaOH tated, ' 
No. pH added deter- Remarks 
| per mol | mined 
Al as Al2O3 
76 .9 0.8 . 00016 | Flocculation. 
75 | 5.0 ae Beene : Do. 
73. 5. 1 1.6 . 00032 Do. 
72....| 5.8 2.0 . 00039 Do. 
71. 7.2 2.4 . 00039 Do. 
70 7.9 2.7 . 00033 Do. 
74_. 8.5 3.0 . 00021 Do. 








The results tabulated here show the regions of hydrion concentra- 
tion over which flocculation occurs in the presence of various negative 
ions for that complex substance commonly called alum floc and often 
incorrectly termed aluminium hydroxide. In the strictest sense 
these data do not represent the range of hydrion concentration over 
which the alum floc is “insoluble.’”” Witness, for example, the case 
of the oxalate. In this example, in passing from lower to higher pH 
values the solutions become more and more opalescent, indicating 
that there is an insoluble substance present in the highly dispersed 
colloidal state. It is not until the pH rises to the value of 8.8 that 
flocculation occurs. Similarly the presence of ammonium chloride in 
relatively high concentration assists the coagulation of the colloidal 
floc produced by mixing aluminium chloride and sodium hydroxide 
and very perceptibly broadens the coagulation zone. 

[It must be emphasized that alum floc, while it sometimes exists 
in the state of a colloidal suspension, is quite different in a relative 
sense from what is often described in the literature as colloidal 
aluminium hydroxide. If, for example, an aluminium chloride- 
ammonia mixture is placed in a collodion bag and dialyzed, the 
resulting colloidal material becomes more and more sensitive to 
the presence of coagulating anions as dialysis proceeds. If dialyzed 
sufficiently long, coagulation will take place spontaneously. If 
the process is stopped just before this stage is reached a product is 
secured which is exceedingly sensitive, requiring the merest trace of 
coagulating anion to render it unstable. The material termed alum 
floc which sometimes exists in the colloidal state is, as has been 
shown, sensitive especially to polyvalent anions and hydrion con- 
centration. As compared to the dialyzed sol, however, it requires 
enormous quantities of coagulating anion to affect it. 

These data make evident the importance of the negative ion 
in the flocculation of the solid phase. The hydrion zone of coagula- 
tion may be controiled at will by varying the negative ions present 
in solution. Coagulation must therefore be partially dependent upon 
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the coagulating effect of the anions and partially upon the hydrion 
concentration. While it appears that polyvalent anions are, in 
general, more eflicient than monovalent anions in producing coagula- 
tion, the effect of each anion seems to be specific in determining 
the particular region of hydrion concentration over which floccula- 
tion will occur. The sulphate anion is unique among the anions 
studied in that it produces (under the conditions described) a com- 
paratively good floc over a broad range of hydrion concentration. 
The existence of a colloidal, opalescent suspension has never been 
observed with pure alum solutions. It occurred with all other 
anions studied. 

As a further example of the strong coagulating effect of the sulphate 
ion as compared to the chloride ion we cite the following: If very 
dilute solutions of aluminium chloride (0.0005 molar) and sodium 
hydroxide be mixed in such proportions that somewhat less than three 
mols of sodium hydroxide per mol of aluminium chloride are present 
no floc will form and the solutions will remain perfectly clear and 
transparent. If, then, an equivalent quantity of neutral sodium 
sulphate is added, flocculation takes place. If more concentrated 
solutions of aluminium chloride (0.01 molar) are used, the solutions 
become opalescent upon addition of sodium hydroxide. As more 
and more sodium hydroxide is added, the opalescence increases until 
three mols of sodium hydroxide per mol aluminium chloride are 
added, at which point flocculation takes place. Upon permitting 
these opalescent solutions to stand, a process of solution, dispersion, 
or both occurs, so that at the end of several days the solutions are 
clear and transparent, or nearly so. If to the opalescent solution 
which first forms or to the clear solution which finally results sodium 
sulphate be added, flocculation takes place. The photographs in 
Plate I illustrate the facts just stated. Since it was desired that the 
opalescence should be plainly discernible in the photographs, relatively 
strong (0.01 molar) solutions of aluminium chloride were used. To 
these were added increasing amounts of sodium hydroxide. The 
pH was determined colorimetrically. For Plate I (A) from left to 
right we have the following data: 























Tube No.— 
1 2 3 4 5 
aE ey eee 1.0 2.3 2.5 2.7 3.0 
isk nccumiginiccnscnnscthbbembenhinnnetiercseantdicentnngiil 4.2 4.4 5.2 6.1 8.7 





As increasing amounts of sodium hydroxide are added, opalescence 
increases until three equivalents of the reagent per mol aluminium 
chloride have been added. At this point flocculation occurs. Plate 
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1(B) shows the effect of the addition of three equivalents of sodium 
sulphate per mol aluminium chloride to the above mixtures. Good 
flocculation occurs in every case. A slight increase in pH value is 
noted when sodium sulphate is added. Below are the data for 
Plate I(B): 








| Tube No.— 
| 1 | 2 | 3 | 4 | 5 
BOne PEE HOP MAGE AICW, « cccctcscccccncsccesssnsasiccssenes 1.0 2.3 2.5 2.7 3.0 
:pdURehinsateenessisieen>ongnrenenl 4.2 4.6 5.3 6.9 9.0 
Mols Naz SO. per mol AIC itcshunndtGthtitimidhitionneianhesee 1.5 1.5 1.5 1.5 1.5 





As noted above, a relatively high concentration of aluminium 
chloride was used in order to make the results plainly evident in the 
photographs. The principle thus illustrated applies to more dilute 
solutions. 

When flocculation of the aluminium chloride-sodium hydroxide 
mixtures is produced by the addition of sodium sulphate as described 
above, an analysis of the floc by the method of Miller (1923) shows 
that the floc contains approximately the same proportion of sulphate 
as would be contained by a floc at the same hydrion concentration 
produced from alum and sodium hydroxide. This co-precipitation 
of an acid component has already been dealt with by an analytical 
method (Miller 1923 and 1924). 

Theriault and Clark (1923) have made a study of the region of 
hydrion concentration over which rapid flocculation of alum at high 
dilutions occurs when the alum is added to alkaline solutions or to 
buffered solutions. Their results show that, as the alum solutions 
become increasingly dilute, the pH zone of rapid flocculation rapidly 
narrows, giving a maximum rate of flocculation at a pH of 5.5. Hat- 
field (1924), in data obtained with alum upon Lake St. Clair water 
by the method of Theriault and Clark, found a maximum rate of 
flocculation at a pH of 6.1 to 6.3. In contrast to this, he observed a 
much broader zone of hydrion concentration (pH 5.8 to pH 7.5) in 
which the filter effluent was practically free from soluble aluminium. 
These results are in accord with the broad zone of coagulation for 
alum described in this paper. Now it is obvious that the zone of 
rapid coagulation must lie within the zone of coagulation for any 
particular anion; but it does not necessarily follow that the two 
zones will coincide. The results just cited plainly indicate that for 
alum they do not. . It is of considerable interest and perhaps signifi- 
‘ance that for alum the zone of most rapid flocculation lies in the most 
acid portion of the zone of coagulation. This is the portion of the 
zone of coagulation in which the solid phase is highest in sulphate 
content. 
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Theriault and Clark (1923) have suggested, with reservations, that 
the pH value of 5.5 at which maximum rate of flocculation of alum 
occurs is of significance in the determination of the isoelectric point 
for aluminium hydroxide. Hatfield (1924) refers to his values of 
pH 6.1 to pH 6.3 as indicating the ‘apparent isoelectric point” of 
aluminium hydroxide. As the results upon the effect of anions in 
determining the hydrion zone of coagulation suggest, and as will be 
shown in a moment, the hydrion zone of rapid flocculation may be 
varied at will by a variation in the anions present in solution. The 
results of the investigators just quoted, while of value and importance 
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to the water works profession as a determination of the zone of 
hydrion concentration in which flocculation occurs most rapidly for 
the conditions described, is not of significance as a direct experi- 
mental method for the determination of the true isoelectric point of 
aluminium hydroxide. 

Theriault and Clark (1923) in their determination of the zone of 
hydrion concentration at which the maximum rate of flocculation 
occurs, used solutions containing 100 parts per million of alum with 
success. When solutions of aluminium chloride and sodium hydroxide 
of the same molar concentrations as the above are used, no floccula- 
tion occurs within 24 hours. It is necessary to increase the aluminium 
chloride concentration to 0.00132 molar in order to secure flocculation 
within a reasonable time. In Figure 7 is plotted the time of first 
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appearance of floc against pH for solutions of 0.00018 molar alum and 
0.00132 molar aluminium chloride to which have been added varying 
quantities of sodium hydroxide. The pH was determined colori- 
metrically. The pH value at which alum solutions flocculate most 
rapidly is at or near the value of 5.5. For aluminium chloride the 
pH value is 8.0. This illustrates the point just discussed—that the 
hydrion concentration at which the rate of floc formation is greatest 
may be varied by a change in the anion content of the solution. The 
far greater molar concentration of aluminium chloride (as compared 
to alum) necessary to produce a floc within a few minutes is an added 
proof of.the strong coagulating action of the sulphate ion. 

It has been stated in this paper that 0.005 molar solutions of 
aluminium chloride do not flocculate with increased additions of 
sodium hydroxide until practically three mols of sodium hydroxide per 
mol of aluminium chloride have been added, this mixture having a 
hydrion concentration of about pH 8.5. At lower pH values a col- 
loidal suspension forms giving the solution an opalescent appearance. 
The addition of sodium sulphate to these colloidal suspensions causes 
flocculation to take place. In Table 11 are given data showing the 
smallest quantities of sodium sulphate which, when added to one 
liter quantities of 0.005 molar aluminium chloride-sodium hydroxide 
mixtures cause complete flocculation of the colloidal material, leav- 
ing the supernatant liquid clear and sparkling after the floc has set- 
tled. As the pH of the solution increases, it requires less and less 
sulphate ion to cause flocculation, until at pH 9.0 flocculation occurs 
spontaneously. 


TABLE 11.—Smallest quantity of NazSO, that will cause flocculation of 
NaOH miztures at different pH values 











| Equiva- Equiva- i Equiva- 
et lents lents ents lents 
Expert | pH | NaOH | NaSO, || ExPel | pH | NaOH | Na:SOy 
a) per mol per mol , per mol | per mol | 
AIch* | AICh || AICh | AlCl, 
—_$_—_ — | —E 
| | 
13 4.6 2. 00 0.7 27 8.4 2. 90 0.2 
16 4.9 2. 40 0.7 31 9.0 3.10 0 
2 #| 68 | 275 0.3 | 
| | 





























The results obtained in this investigation may serve to explain 
the reason for the variable results obtained by different investigators 
relative to the region of pH over which flocculation occurs in water 
purification and to the region in which considerable soluble aluminium 
is found in the filter effluent. The cause, in all probability, lies in the 
effect of the negative ions present in the raw water or which are sub- 
sequently added, and, perhaps, also to organic and colloidal matter 
likewise present in the raw water. (See Baylis, 1923, and Smith, 
1920.) That the results of different investigators for alum do not 
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differ as widely as the results described in this paper is probably 
due to the strong influence of the divalent negative sulphate ion in 
coagulating the insoluble aluminium compound formed. 

The effect of different anions in determining the hydrion zone of 
flocculation is not limited to the aluminium precipitate. Experiments 
upon ferric chloride and ferric sulphate show that the same principles 
apply there. It seems altogether probable that these principles will 
likewise apply to many of the metals which form insoluble hydroxides. 
The application of these principles should be of importance to such 
industries as, for example, the paper and mordant dyeing industries 
which make use of metallic hydroxide precipitate. The power to 
control the formation of a precipitate in one pH range or prevent it in 
another by a variation of anion, or the knowledge that the removal 
of interfering anions will improve the character of the precipitate, 
must certainly find application in many ways. 

In water purification by alum there are at least three chemical 
factors necessary for successful clarification: (1) There must be 
added a certain minimum quantity of aluminium ion; (2) there must 
be present an anion of strong coagulating power, such as the sulphate 
ion; (3) the hydrion concentration must be properly adjusted. As 
the work of Theriault and Clark (1923) and of Langelier (1923) 
suggest, and as the work of Baylis (1923) proves, it may be cheaper 
to add a minimum quantity of alum and adjust to the desired pH 
value by the addition of mineral acid than to add a larger quantity 
of alum. Under certain conditions the purchase or manufacture of 
an acid alum may prove to be more economical. Likewise, for a 
water of low alkalinity which requires an alum-lime dosage it may 
prove profitable to use a basic alum together with slight additions 
of acid or lime to secure the proper hydrion concentration. Or it 
may be that a source of aluminium ion other than alum may be found 
sufficiently cheap to warrant its use together with a larger quantity 
of sulphuric acid, the latter to be the source of sulphate ion and the 
means of adjusting hydrion concentration. It is not the purpose of 
this paper to discuss relative costs or to suggest new methods of 
alum manufacture. It is merely desired to point out a few rather 
obvious possibilities for the application of the principles discussed. 
The alert engineer will make use of these or any other applications 
which appear feasible. In closing let it be again emphasized that 
the sulphate ion and the aluminium ion are of coordinate importance 
in water clarification. In buying aluminium sulphate the water 
works superintendent purchases two values: a potential supply of 
aluminium ion which with alkaline waters will form an insoluble 
material and a potential supply of sulphate ion which of all ions 
studied is best qualified to yield a suitable floc. It is indeed fortunate 
for the progress of water purification by coagulants that one of the 
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earliest and cheapest commercial methods discovered for the for- 
mation of aluminium compounds chanced to be the reaction of sul- 
phuric acid with bauxite. 

The above considerations apply to those procedures in water 
clarification which make use of the properties of the ordinary floc. 
There are, however, phases of water clarification such as the removal 
of certain types of color where other aspects of the problem must be 
considered. These we shall treat in a subsequent paper. 

In this article the importance of the negative ion content of the 
solution in relation to some of the chemical and physical properties 
of alum floc has been established. The bearing upon water purifi- 
cation by the alum process has been discussed. In this connection 
the effect of several negative ions upon the form of the electrometric 
titration curve has been demonstrated. The relation of hydrion 
concentration and anion content of the solution to the formation 
of the aluminium precipitate has been determined for several anions. 
The dependence of the physical state of the insoluble aluminium 
compounds formed—their existence in colloidal suspension or as 
coagulated precipitate—upon the anions present has been emphasized. 
The lack of agreement in the literature upon the region of hydrion 
concentration in which coagulation of alum takes place has been 
explained as partially due to the negative ion content of the solutions 
in question and to the presence of colloidal material such as silicic 
acid or organic matter. The relation of “hydrion zone of coagula- 
tion” to “hydrion zone of rapid coagulation” for aluminium sulphate 
and aluminium chloride has been determined. For aluminium sul- 
phate it has been demonstrated that the “hydrion zone of rapid 
coagulation”’ tends to shift towards the more acid portion of the 
“hydrion zone of coagulation.”” A few possible applications of the 
principles discussed in this paper have been pointed out, and in par- 
ticular the coordinate importance of the aluminium ion and of the 
sulphate ion for current water works practice has been emphasized. 
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CONFERENCE BOARD OF PHYSICIANS IN INDUSTRY 
Abstracts of Minutes of Meeting held in New York, January 16, 1925 


Below are printed brief abstracts of the minutes of the recent 
meeting of the Conference Board of Physicians in Industry. Inas- 
much as the conference board represents a group of physicians in 
industrial concerns employing between 600,000 and 700,000 persons, 
it is believed that their opinions may be of considerable interest and 
importance. 


ABSTRACTS OF MINUTES OF FORTY-SIXTH MEETING, CONFERENCE 
BOARD OF PHYSICIANS IN INDUSTRY, HELD IN NEW YORK JANUARY 
16, 1925 


At its forty-sixth meeting, held in New York, January 16, 1925, 
the Conference Board of Physicians in Industry reviewed the methods 
in use for the care of trivial injuries. While it was agreed that many 
trifling injuries created no disability and required no redressing, it 
was also stated that many serious infections entailing much loss of 
time and production arose from the neglect of such cases. This was 
emphasized by figures on infections submitted by the members. 
Over 2,000 infection cases were reported among 32,500 workers during 
1924, and of this number only about 20 had received treatment prior 
to the appearance of the infection. It was thus seen that where 
prompt medical attention is given to injuries, infections are prac- 
tically eliminated, and that practically all infections in such injuries 
result from delay in reporting for treatment. 

In view of the experience of the members as noted above, it was the 
consensus of opinion that all industrial injuries should have first-aid 
treatment, which, in the absence of physician or nurse, might be given 
by a trained first-aid attendant. Where this is done and the employee 
continues at his regular work without visiting the medical depart- 
ment, a record of the case should be made by the one rendering the 
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initial treatment and sent immediately to the medical department. 
The physician should either see these cases or obtain a report on them 
within 24 or 48 hours. It is much better for the physician or nurse to 
treat all injuries, but in large plants, particularly those with scat- 
tered units, this is not practicable, and, under the circumstances, the 
services of trained first-aid attendants may be utilized. 

The treatment of more serious cases was also discussed, particu- 
larly those cases drawing compensation benefits. In the experience 
of the members, the most beneficial results to the worker who is 
recovering from an injury are obtained in cases where he is returned 
to employment pending complete recovery. Certain types of 
workers are unfavorably influenced by prolonged periods of idleness 
pending complete recovery, and it is hard to get such persons to again 
take up their usual employment. Compensation boards frequently 
permit the worker to prolong his idleness on the ground that he has 
not recovered from the effects of the injury. 

It was the unanimous conclusion of the board that these practices 
were factors in delayed recovery and in the development of trau- 
matic neuroses and certain cases of malingering. It was urged that 
compensation boards give more careful consideration to the question 
of returning the injured worker to some sort of employment as soon 
as it was safe to do so. It has been the experience of members that 
many injured workers will do better active work with the injured 
part at their regular occupation than they will by going through 
passive movements and specified active exercises at home or in a 
physiotherapeutic clinic. The mental stimulation which comes 
from regular employment is much more beneficial than that obtained 
in a clinic where the patient has nothing to divert his attention from 
his own injuries and those of others around him. 

It is realized that in many cases a certain amount of physiothera- 
peutic treatment is necessary before any work can be attempted. 
The board believes, however, that supervised active motion of the 
previously injured part, carried out as work in the factory, leads to 
recovery more promptly than any other form of treatment. 

F. L. Recror, M. D., 
Secretary, Conference Board of Physicians in Industry. 


DEATHS DURING WEEK ENDED FEBRUARY 7, 1925 


Summary of information received by telegraph from industrial insurance com- 
panies for week ended February 7, 1925, and corresponding week of 1924. (From 
the Weekly Health Index, February 10, 1925, issued by the Bureau of the Census, 
Department of Commerce) 


Week ended Corresponding 

Feb. 7, 1925 week, 1924 
PNR tclndna du Wab didi denen beteuenct 58, 552, 142 54, 928, 791 
pa 11, 254 10, 730 


Death claims per 1,000 policies in force, annual rate 10. 0 10. 2 
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Deaths from all causes in certain large cities of the United States during the week 


ended February 7, 1925, 
with corresponding week of 1924. 


infant mortality, annual death rate, 


and comparison 


(From the Weekly Health Index, February 10, 
1925, issued by the Bureau of the Census, Department of Commerce) 
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7, 1925 death year | mortality 
——- rate per satiate ia rate, 
ng 1,000 week 
City corre- Week Corre- ended 
Total Death |sponding} ended /sponding’ Feb. 7, 
deaths rate! week, Feb. 7, | week, 1925? 
| 1924 1925 | 192 
| } 
— ™ 
Total (64 cities). ...............-...- 7, 621 14.4) 314.0 922 | ot Ses Be 
0 ES ee eR 2 CARRIER: ee aged 9 | 5 99 
RR ETE SE 44 19. 2 | 22. 4 6 | 4 133 
SS RS ee aes Se ee 69 15. 5 | 22.9 6 | 5, Se 2 
a a ga 255 16.7 | 17.5 34 | 30 99 
RS Se 71 18.0 | 21.8 8 | _) Sere 
i Ee ESS Aree A CE 289 19. 2 | 14.4 35 | 28 93 
|S Serene Se  ), ae | caaikebor 3 5 48 
EER eae 129 12.1 | 13.4 20 | 23 81 
ER ee ee 35 16. 2 | 9.8 2 2 34 
OS a ere 36 14.6 | 11.1 4 6 66 
RRS Es 753 13.1 | 12.0 121 105 107 
IN, nactiianatienaickd-caseidiiagidabadibe 132 16.8 | 18. 5 12 12 71 
IT CAFTA. 2 11.6 | 10.9 25 20 62 
0 EEL SSSR STE: 79 15.0 | 13. 6 9 1 85 
NE SR ae ee ee ee 61 16. 4 | 13.0 7 _) SRS 
TS ERS RL Ee. 41 12. 4 | 15.1 3 6 48 
OT ER aE | ede See ae 7 | ee 
a 32 11.2 | 9.0 3 3 51 
Aa, Lees as 49 38 83 
Ee ee 31 14.6 | 8.7 2 2 42 
Dt a sndienunntmebnsuhaaakiidansenell | PRPS SS 5 6 98 
1 REPRESS 25 10.8 | 10.8 4 7 58 
0 SE a ae teen | a 6 s 99 
EE ee eee 29 9.9 | 9.5 2 _ | 3 
0 OS 33 11.4 | 14 6 9 93 
II «a. aud 5 Heesiuhiek eipusialsguthsebinacininabeliepacminaedl 55 ae ee 10 |) CSREES SS 
EEE 90 13. 1 | 13.5 y 10 62 
pS eas ae 44 21.9 20.9 3 8 67 
a. aR S4 13.9 14.2 12 10 84 
Kansas aa 30 12. 6 12.8 4 3 84 
eT” 6 | ase: 97 13.8 14.8 ll _ | es 
Los Angeles eas a eee 24 23 67 
I TITITasc chaise sstalcuaibichotvlteiptnianiegilacomsautuoaadip acaba 78 15.7 18.8 12 12 105 
| RE a re ne 39 17.5 10.8 11 6 191 
8 EE ee oe wn Ne 32 15.9 14.1 4 3 106 
Memphis Lenses ipa nti em tl el 68 20. 3 20. 6 12 _ | ee 
ESTERS ARE RCE 107 11.1 11.8 24 13 110 
FEE ener ae renee 93 11.4 10.7 y ll 43 
EEE 44 18.5 18. 2 0 . | ae 
I LE LET TEATS 29 11.2 11.8 5 nt) 83 
ae tinea eae atest 41 11.9 19. 6 3 9 39 
| SSA Pee 165 20.8 22. 7 7 |) aaa 
i a al 1, 689 14.4 13.5 180 176 72 
a 204 11.8 10.1 24 16 83 
ES Tee 531 12.4 12.0 55 61 58 
Manhattan Borough -................-..| 755 17.4 17.1 87 86 87 
ERT ! 150 13. 6 10.3 10 10 50 
Richmond Borough................... 49 19. 1 14.8 4 3 72 
i aR tet SE es: 97 11.2 10. 1 10 10 46 
RE ESA TE TA ae 30 9.2 9.5 5 5 89 
Ite end endicaimadiahiiinnainelene ated 48 9.9 12.7 7 6 82 
ON GTR EE 29 14.2 8.5 2 |) 
Ee i EE NE initiate 77 19.0 10. 5 8 5 77 
I assets ann trate eeantadicaainaenate 27 9.9 IL.1 2 4 34 
a ae el 584 15.4 13. 6 73 69 92 
PES SL RE A 234 19.3 18.6 37 42 130 
A REE ea 61 11.3 10.9 s 4 83 
ESSERE SERRE ae inl 89 18.9 17.1 11 19 SS 
GREE eee aS 60 16.8 17.0 10 ll 12 
a 85 8 | Sere 5 05 
MES eae 247 15.7 15.7 22 SEE 
ES 55 11.7 14.3 2 8 17 
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! Annual rate per 1,000 population. 





? Deaths under | year per 1,000 births—an annual rate based on deaths under 1 year for the week and 


estimated births for 1924. 
3 Data for 63 cities. 


4 Deaths for week ended Friday, February 6, 1925. 





Cities left blank are not in the registration area 


for births. 
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Deaths from all causes in certain large cities of the United States during the week 
ended February 7, 1925, infant mortality, annual death rate, and comparison with 
corresponding week of 1924. (From the Weekly Health Index, February 10, 1925, 
issued by the Bureau of the Census, Department of Commerce)—Continued 




















Week ended Feb. | annual Deaths under 1 Infant 
7, 1925 death year | mortality 

rate per | rate, 

- 1,000 week 

City corre- Week Corre- | ended 

Total | Death sponding ended |sponding} Feb. 7, 

| deaths | rate week, Feb. 7, week, 1925 

| 1924 1925 1924 

San Antonio. _......-. fale astce eS Sy RSS 62 | 16.3 1.8 | 9 | | a 
No oka cdg ernaenmaawaean 146 | 13.7 14.6 12 11 69 
Schenectady ---.......- ocantiisltecaeniilliroeaallith - 17 | 8.7 13.5 2 | 4 56 
PE TTS a STIS SEIS eee ee 6 } 6 61 
ERE Se EE SS SSS | 20 | 10.2 9.3 1} 4 27 
no oe a snsliaghicnletnenianldee | | See 3 | 3 65 
RRR eee | 48 | 16.4 9.5 8 | 2 119 
a ee Se ! 56 | 15.2 | 12.8 4} 5 50 
a 17 | 8.5 | 7.1 | 1 | 1 24 
ean aa AO IRENE RD: 73| 132 14.5 | 5 | 4 45 
(I eee. | 56 | 22.1 | 15.7 8 | 6 130 
Sf ee | 143 | 15.0 14.2 10 16 56 
| ASR IE AR |) BS Paes 4} 6 88 
i _* ERE ETES 36 | 15.4 10. 4 7} 2 160 
ic aed eletagmeebientiitennniiite 55 | 14.4 16.8 6 | 10 69 
Nak c hE ss eee | 23 | 10.7 11.4 4} 4 88 
RIS Sa ee Aes | 38 | 12.4 14. 5 | 7 | 4 89 
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PREVALENCE OF DISEASE 





No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 





CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers 


Reports for Week Ended February 14, 1925 


ALABAMA 


ene 
PN itinintdnennibbbiineennenesiiaepiae 
Influenza.........- Kietaitaainaittndsiiniemeihial 
Lethargic encephalitis... ...........c.<cccce 
EE ee et nee ee 
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Pd ditiinniedceomaienkneinntnneemuiabits 
Ophthalmia neonatorum .............-.-.... 
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FEE Ea ene et ee ee 
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ee a 
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FE i cincndnsimndateseneaenennne 
WU ncotnsncthtumsiabeumaniine 


ARKANSAS 


Cerebrospinal meningitis.................... 
CN kin datcsnmatbeniotndininaatndieiodan 
Pe iicccnsniiincunnitinininbitineeiaatinn 
ne ee ee ae 
i iatnddsucdanntincédsawanbvaeminiiiads 
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I aac tininaxsieiesnaatnedsiinadsiratiedining 
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CALIFORNIA 
Cases Cases 
33 | Cerebrospinal meningitis—San Bernardino 
ll i a ne 1 
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EE a ee Eee ei 77 

2 | Lethargic encephalitis—Alameda---.-......... 1 

OE - Sns + thontilinietocsdsinneladandea 28 
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29 PR dundinianmscneleuinieeininetead 14 
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DELAWARE 
Cases ILLINOIs—continued 
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MARYLAND! 
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Pa NITE sa sssessdisenianscenriviarmoghi nvcntocin Setetniasdndintll 
I i sachnitivsmmabicgehineiinladaabinlcdaisaetii 
NUNIT ITIL: ccissssnscociesiemsinseitecaceoreeseicniiientn » 


MASSACHUSETTS 


IE i cntnactiinnnonssnupepniainei - 
Cerebrospinal meningitis. ................... 
Chicken pos........... 
Conjunctivitis (suppurative) 
PS cni:denbubinunpnadaanccinediieial 
a * 
EE 
Lethargic encephalitis...................... ~ 
EL ees Sa ee See ve 
a ans seine Snehctrinesanh tpeieseaseeieteaieanlinictnie 
Ophthalmia neonatorum --................. - 
Pneumonia (lobar) 
III. 2a dnnstedualanihtraneebiawmiacnil 
I irc ic cvitanepnetddenadaciidticitnns 


I  iniisniniehdtmneammdiaenediewendniie - 
Tuberculosis (all forms) 
I BONE inicitinnaDcinmemidunsanabin 
EE ° 


RD cnconeseneussceneninioctionsaneins 2 
RNS re 
I icncncidatmmenaiennmniaitninnadendiion 


SII cnninnidandnimaenineniitemnbaeumeddced 
en cecntetibinnnertineneinaniin cbincintcnait 
ic tinnetnatinrebtiiniemeinennaicieda . 
Whooping cough 

1 Week ended Friday. 
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MINNESOTA 


RAED cc dnnantntaneuntibinnndwanndndad 
IN icniantcimatcvedemitedinnsnmiaeeiel 
Lethargic encephalitis ...................--.. 
Measles 


i EE RT OL Sie OE ce - 
CE ee ee ee 
0 SS. Lee 
Whooping cough 


MISSISSIPTI 


Cerebrospinal! meningitis. ................... 
Diphtheria 
Ra a seeaceeabatinacutaiieichiale 
Scarlet fever 
ET aE aE aes ent 
i vvcccccndnanncukdatmamenwiieds 


MISSOURI 
(Exclusive of Kansas City) 
PE DER ccncccscscans Suken penned 
Diphtheria 
Influenza 
Lethargic encephalitis 
Measles 
Mumps. .----.--- ; 
Ophthalmia neonatorum. -...........--...--. 
PIL <.ickvnwaneonbinebaeeeniaaioasn Ee 
ee eR eae ee 
RE Te aE REE ee ae 
III esa wrecginhaiiciensiccte cksedinaselaeiplassaiedan ee 
dissec tsdssiniet tases estansighabveisnsctiniditicdia 
Typhoid fever 
PR Cs cntsccccccncmmminacsininns 


MONTANA 
RSE re oe eC 
EE CN chicccidamntaeumeneiapeiinden on 
Ps ciniaweccencantindsiciinbonnalcaiicuael 


NEW JERSEY 


eer eee 
RR ini ccenminnncnncnauiibetnadaiiinlbtht 
Ee en oe ee 
RII siosttnnstiisisisciedirnitniattenicaeaialeeelieiada anne 
BIG suis stsinceipcaihlsieaniaisindiaistbiin taal 
NE iickciindinnnsnnninenananisidimmentid’ 
eT 
ictus incsecentcnennnioninninissioiiil 
Typhoid fever 
rN I sin iscssesntctnncrcnsininnaillbaniitiails 


NEW MEXICO 
NT ON oii anicenen mawninmetteaesinstnbiaainiet 
Pe iiicmciwsncaadihaabiamannitenniaiiins 
TE CRIED canccnincncnucnssanactinanel 
ne 
I cutinssinipnenaniccinmncinaabiainniianaaiag 
Mumps 
EN nl 


1925 


Cases 
118 
73 


399 


“> 
ww tw 


N 
bo 


_=-2 oy 
wee au & ee 
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NEW MEXico—continued 


Cases 
NE cnnctccmssnnsunensscqumaionaen 1 
ine ecsis sa cininisincnicntventtitininindlaa 15 
pp ee 1 
Whooping cough. ............--- —— 6 

NEW YORK 
(Exclusive of New York City) 
Cerebrospinal meningitis. ..............--... 1 
EE lll 
Influenza ‘niinintadeiiniidne emeteinnntmmalnild 45 
Lethargic encephalitis.....................<- 6 
AI ET A = 2 at ST eT 252 
FEE SAEED DDL TOS, 
REIT LOOP I a - 2 
I aie 346 
| TF A Re ee 9 
| TITS Ramee nie FIT rn = 13 
WOE Gn cv ocndscinccnsicnsssensenunin 242 
NORTH CAROLINA 

Cerebrospinal meningitis.-................... 1 
LE AAA AEE 122 
NI tonics itch ia aenteinietdeniniiichniahdmmais 32 
Ee ee ee aa ae Se 19 
Ophthalmia neonatorum. -...............--.- 1 
EE ae noes nandiddoenentily 37 
Septic sere threat... ..............-. ciate: 1 
EE An ee eee 84 
Ri ncintcicncnsiscnnkeescenuent 91 


OKLAHOMA 
(Exclusive of Oklahoma City and Tulsa) 


Ee ee nm 26 
Sih caitiisdasebahndebagreinnninnadcetndateieninnda 22 
Ii cian a chesipaip aig neemneniemtininiciendtneniemias 456 
EEN ae Re A a SEE = 173 
I Rs écncinccddéedntntenninnessseunsen 38 
ne ee 14 
i Ee ° ll 
OREGON 
NN INIT... cncccsnstentaneenenesedacoens 21 
Diphtheria: 
SR ese eee ee 17 
Scattering uiiiemmaaanemidalaadeia 8 
Lethargic encephalitis... ..................<. 1] 
REESE RIS ee 6 
Pl ercnuesenmaaenane wecngunansumat 18 
ee 6 
0 ee ee ee 1 
ee ee 22 
Smallpox 
Eis: Sicresischusddncsmeieibahiasintianinnialdlinciaideid 17 
PE icicnnnuguacctinmeiimmdiaadayatn 2 
TE, ccnnknnteenvtabudmeinmininnits 
WI HIE, 4. cc cscusicoccenesctcosesaes 16 
SOUTH DAKOTA 
CN, ... ccackcsiountsnekcnnidbbaneesane 7 
RE on inacassccnsnncnsacsnsconesodant 1 
CC ee ee 1 
ee ee 2 
ON 35 
I ic ciniaiacininin cme mmmmiapiitininin —— 2 
LA Ae amen Tee Te 1 
RN CUR, nsineusesudtbemmennnadamant 3 


} Death. 
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I ni dncunnnwteccsiscmssdivansewudiin 
Fare 
ERLE ee 
EE Se em 
Dysentery (epidemic) --......-- niicmtendiaiain 
Influenza___-....- adaccoaek cha aeacethndlilineldh tnd Wied 
Lethargic encephalitis. ...............<.<<<<-se 
EE ee a 
Measles 
i ee 
Ophthalmia neonatorum. -.................. 
I NE. cic cnsiccnanadscnsmensiis 
I isisiaiicasnincendnieaicianein dibiaincesamialiesinininigtteddenaael 
Ee ae ene eT 


ee Restate 
RE ccratdencemnnaambnanebabgin 
I cx. cic ncninicmnmnnmainaimnietededbiadiie 
0 ESSA A eR ee ra 
ee cctinccdcocastimniianieubdad 


| eee 
Nc inhinninpnnicusichinancdinktichadamted 
Measles... _- 
Sci us cite cocci acti ensign. tp ante tgp endnctemintddotaato 
I inicdinandainitidniantunatmeninniniies 
NE UE i iincccnnccnccssamaenenadecds 
Whooping cough. -._-___._- 


VIRGINIA 
Smallpox—Fairfax County. -................. 


WASHINGTON 
| ee rae re 
Diphtheria - 
Bc sncccuindacincngeeabaesecbaed 
Lethargic encephalitis. ...................... 
I ntniduvsiduleweiinpiimentiumdaaoaminel 


Smallpox 
Tuberculosis 
Typhoid fever 
Whooping cough 


WEST VIRGINIA 


Cerebrospinal meningitis—W heeling......... 


Ee ee er 
inn ncesaaeuninninninnnnansieddn 
WISCONSIN 
Milwaukee: 
Cerebrospinal meningitis ................ 
CE, Wile intccnntnnineapensantounie 
Diphtheria 
a 


PIII 0: <i piptiaetiacidatidintediintiebadaniahnimadiial 
Mumps 

Pneumonia 
0 ea 
Scarlet fever 
Ee 
Tuberculosis 
WeRStns COUR... cccnencntctimnedenen een 





sa-7 oe 
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WISCONSIN—continued WISCONSIN—continued 
Scattering: Cases | Seattering—Continued Cases 
RE tc cirnecccansnteceeteseanin 203 Tuberculosis.................-...----... 21 
Dipht i 29 pL ea ee 2 
Sy NONE n ci cephnhenenseetaneeson 9 Whooping cough...................----- 46 
PG ct hdilennicude>evasdbbmantdeins 83 WYOMING 
TIN: a siinidiuasdabccebnsicchamichinsecaamemiibunadabauna 4) ee 12 
0 ancetipeontneadiaded eee Ni tiidis st. cicentins pribhauiaaaceaaiadoeuaatics 1 
eS ee ae 2 Ree a ee 2 
hs io nitiieemanwoncaanundinatan ee ID di cash idaknankalendiieddnigl dete vases 3 
NI bettie ntte dasa tennnibannenbanie a a IE £60 sins isk: otemstians atneeaiiilainainienbaaniae 2 
I ittdiidcinicktbaninbicssane et, a eee Ae 2 
Reports for Week Ended February 7, 1925 
NEBRASKA NORTH DAKOTA 
Cases Cases 
te ate ee ee ee ae 31 | Cerebrospinal meningitis...................- 1 
TS eA ee ere RS Ce tiie nncericcnccenancstcnssvedion 3 
aa ee 0 re Ginniactecinunnsesaseniachehion 5 
RR ere a ee 90 | German measies_-__......................... 1 
OS SER ES aT eae. D8 Ses t06 dtoninicandiiniabinnensabunbated 1 
| SRE ee EER a ERE Le 1) Fe II sea cass ccud in neni celitacmsechearesasabalelaibebnaiieae 14 
I Sk 2 TE RR ELELTIEEP EP E! E es 55 
ISS I Ae RE OR) SERNA RoE ey sath anomkedwcasncasaneueneonadnn 3 
NS OEE OORT We ee ee eee a 1 
ON EE Se ae SD. FOR ao nciccccvcncniceticesss son 4 
I cnikitiiitcntapnintiacinbind eeinanen 1 
I  iiiankctncancniotdaamenthdiiintntuels 3 
a tinctnttnbnccncdesctasersanen 3 
SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of monthly State reports is published weekly and covers only those States from 


which reports are received during the current week: 























! 
Cere- ; | 
Siete anne | Diph- | Influ- | Ma- | Mea- | Pella- | ph nag | Scarlet | Small- ohaia 
| nonin theria | enza laria sles 8Ta | olitis | fever pox eer 

gitis | | 

— | 

December, 1924 | | | 
I cinncineiibcaninetns | D havccdbdiunedsteed 2 16 | 

January, 1925 | | | 
. ctntiuvcdedinisacnts )_ Es eee | a ee 29 83 1 
Connecticut_.......- 5 | 246 28 1 5 es | 3 | 814 0 16 
Indiana.........-... 2} 257 | ee SED, TE a | ae 55 
SI ee | 421 30 1 _ |, 6; 1,310 151 54 
| ET 5 355 114 2 30 0} 1} 1,242] 56 17 
Lar See ee Cree | ae ee | eee 4 
RS 7 | sores 5 fpnrennee a 37 7 1 

| | | 
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Number of Cases of Certain Communicable Diseases Reported for the Month 
of November, 1924, by State Health Officers 
Chick- F —— Ty- |Whoop- 
" Diph- ; Mea- Scarlet | Small- | Tuber- ; F 
State pen theria | sles |MUMPS| “foyer pox | culosis ey % 

RE ee 175 180 59 7 117 182 107 75 61 
(SAE EERIE ERE ee De 20 16 36 61 39 31 45 10 14 
EEC 61 53 17 24 64 135 96 40 
ee eg 932 787 120 316 543 383 640 | 158 320 
J * ae eS ee ee Se NS Ee SN es eee Ae ee 
EE LLL IED 245 221 22 66 432 4 125 12 302 
eee 4 25 1 3 ae 7 2 4 
District of Columbia. ...-.-.-.- 91 56 | re. 74 1 117 7 36 
eat 4 95 2} 64 15 | 1 128 | 50 19 
Georgia....................| | 187 4 | 54 36 | 8| 174) 35] 27 
RAE eS =e ) as See yy SS eas |) a 
| SS eee. 1, 651 693 343 | 367 1, 105 58 850 125 | 875 
| SESS Se | ce Ri cuinenttet _ |) ‘eee Be iocteinesn: 
| eRe 84 82 4 19 160 (| Ceeees: () | 4 
Kansas ____- sani: 639 139 16| 382 439 7| 193 | 48 | 98 
0, SE eae ae ee oN: a Riciniibiaee A ae TES Bee 
J Se 6 130 1 1 42 20; 1109 118 17 
emcees | 29| 225 175 | ares: | 38 35 48 
EE icniniinateicaniainebins 258 248 82 29 | | eee | 228 61 332 
Massachusetts... ............. 906 620 379 309 9 eee | 4 44 305 
a 1, 192 565 403 178 | 1,018 91| 463 92 302 
0 aes 855 491 of 836 448 | 245 12 120 
| TE REET! 342 173 64 708 79 92 255 220 417 
| EERIE 209 522 26 66 | 1,025 37 | 160 73 47 
IN ai ch cltiadiigabiamditel 158 5A 24 i) 105 75 35 7 25 
EE A | Se ee | a ee Do tnttteccs 
| IFA ae ROE RMIT 8) ee a RES R Biresed Seer egg. a ea 
New Hampshire ¢........._- Seas ERLE THEN Be Mee een SE ETE BS Rat Dalian 
BE ncnginnenedonien 715 | 364 _) Seater 518 | 14; 365) 72) 703 
ES Ee reas ati pe ae DT Gat OT RN ( Rape 
gS, a 2, 008 1, 202 551 722 1, 468 | 156 1, 702 | 286 | 1, 126 
North Carolina.......-...... 529 555 | eer | eet Bout : 56 | 360 
BUGGER BPEMOEB...ccncccsccece 92 14 68 2 134 | 29 | 12 | 3 | 32 
RR, EE PE RIES, 2,118 fimd 125 397 1, 466 360 | 489 107 | 502 
a Ee 22 | 94 2 3 88 | i7 26 | 126 | 19 
ht hiet ionnehchapcatiadigntaiaieia 133 173 24 13 134 | 39 53 | Mead 
PORRRISVORER. ocncccccccccce 3,133 | 1,295] 1,147] 1,518] 1,948 17 460 | 180; 1,201 
REET ITE, SAEED |  ) See ce 97 —) eee | ES 
South Carolina.............. 33 399 1 34 7 25 5 | 5 20 
BONED TPGMIOR. concsccacccce 109 53 6 15 187 49 3 | 16 19 
. | * Seam 242) 122 28 2 168 | 39} 120/ 166] 108 
SS, Se, PR ee Ce Eee SEAS LSE) Cs. Se 
_ _ ESP 769| 108 134 17 60 | 17 | 6 22 66 
SRR ae 169 | 29 116 8: | a 118 | 2 191 
EEL AES. 567 | 74 aD tedaétnad 331 3 1295 79 639 
C0 SEs 552 | 148 39 | 128 159 97 120 22 27 
 «  — ORRSESSS eR 385 | 236 - } ores 325 | 35 26 76 88 
. | eee 1, 152 | 242 25 317 452 | 68 136 10 507 
0 EE 55 3 55 17 29 | 12 1 1 6 




















4 Reports received annually. 


i Pulmonary. 
5 Reports not received at time of going to press. 


? Reports not required by law. 
3 Reports received weekly. 


Case Rates per 1,000 Population (Annual Basis) for the Month of November, 
1 





























924 
Chick-| Diph- | Mea | lected Smaill- | Tuber- ty Whoop- 
State en sharia | alee | Mumps ~;— : Ee | phoi ing 
pox theria | sles | | fever pox | culosis fever | cough 
I Rbccdcudéslbcamambalanie 0. 87 0. 90 0. 29 0. 39 0. 58 0.91 0. 53 0. 37 0. 30 
Se - 62 . 50 1.11 | 1. 89 1, 21 . 96 1.39 .31 43 
(See .4l 35 ll .13 ot . 43 1, 23 . 64 -27 
ad nencudiedeheeinabins 2. 91 2.45 37 - 99 1. 69 1.19 2. 00 49 1.00 
0 Ss ee a eS Se Se Se ee ee 
AA TERRRR EAT | 1.99 1.79 .18 . 54 3. 50 . 03 1.01 -10 2.45 
Delaware siecle eetatdiinmeietiagag 21 1.31 . 05 | . 16 . | eee . 37 10 .21 
District of Columbia.......-| 2. 54 1. 56 gil Renata at . 03 3. 26 | 1.00 
EE ER . 05 1. 08 . 02 .73 od - 01 1. 46 ° -22 
Georgia... ... oe . 30 . 55 02 | .22 15 . 03 1, 30 .14 ll 
ESS eS . | ae Eee , | Se ae cj 
s/s aS | 28 1.23 . 61 . 65 1. 96 10 1. 56 -22 1. 55 
ae Sihianiniens Rapinteatigaa Tie Seddmedan Psinsintpinntied 7 eee ee e088 “ucannewe 
1 Reports not received at time of going to press. 
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Case Rates per 1,000 Population (Annual Basis) for the Month of November, 
1924—Continued 





















































Chick- : le Ty- |Whoop- 

~ Diph- | Mea- Scarlet | Small- | Tuber- : : 

Sts > “ 

pare | pat theria | sles pean fever | pox | culosis ay ou 

| 
Eee | 041! 040) O02] O09) 07 | 0.52 |........ (?) 0.02 
are: | 4.32 | ‘ ll 2. 58 | 2. 97 05 1. 30 0. 32 66 
|) (ey Ase ae eee eee Dg cmd Tae See ee ee 
|" i ee . 04 85 01 .O1 | .27 | 13) “471 ae one 
| nT AE 2. 08 45 3. 52 k | ees | . 59 . 55 75 
ee 2. 07 | 1. 99 . 66 23 1. 60 |... _ 1.83 49 2. 66 
Massachusetts. ............- 2.71) 1.86 1.13 92 4 |) == 1.49 . 13 91 
DIE, - xcteshecumamcnnal Gin io c 3. 05 1. 36 m 
. Eee 4 2.; 4. 05 1. 
en 2. 1. aa a 
EET 1.8 3.6 al 
MNS oc cinta pacetoen 1. 2. 
PF RCIA aS ears . 8: > 
aoe 
New Hampshire ¢ ae 
0 eae ET 1. 29 | Y 3 eee 1. 84 . 05 1. 29 
New Mexico!__..........._. as Arse Do ddim PSS Popes a See aia GEAR, PPE 
aa 2. 23 1. 34 | .61 | 80 1. 63 -17 1.89 - 32 1. 25 
North Carolina...........-- 2.37} 249 Pee S| ee a . 25 1.61 
eeren Dakete.............-. 1.65 25 1. 22 | 04 2. 41 .70 22 .05 57 
Tare 4.15 1. 34 | 25 | 78 2. 88 71 96 21 O8 
I... cnencstduowescons 12 52 01 | 02 .49 .09 14 70 il 
Se SNE 1.94] 2.53 35 | 19| 1.96 57 77 18 
i, a 4.15 1.72] 1.52] 201 2. 58 . 02 61 24 1. 59 
pS eee Eee 5 | seer eee 1. 87 . | See 19 |. 
South Carolina.............- . 23 2. 76 .O1 | . 24 . 05 17 4.03 . 03 .14 
eae 2.01 . 98 » | 28 3. 45 . 90 . 06 . 30 .35 
.. Sees 1. 23 62 | 14 | 01 85 20 61 84 . 55 
gee TER | CER ers: ATE raed Pras: SH RS PR 
| RRS 19.36| 272) 337) .43] L65l 43 15 . 55 1. 66 
| EESTI 5. 85 100; 402; 294 | 4. 62 .07 6. 61 
. sea 2. 85 3. 39 . |) ae eC 02; 41.48 - 40 3. 22 
GER SRRETES 4. 62 1. 24 | . 33 | 1. 07 1.33 81 1.01 .18 23 
West Virginia 2. 98 1. 83 | . ) See 2. 52 27 . 28 . 59 63 
i 5. 07 1. 07 | 1.13 | 1. 40 1.99 . 30 . 60 . 04 2. 23 
WD ic cneetacescecees 309] .17| 309/ :96| 1.63] .68| .06| .06 34 
1 Reports not received at time of going to press. 4 Pulmonary. 
2 Reports not required by law. 5 Reports received annually. 


3 Reports received weekly. 
PLAGUE-ERADICATIVE MEASURES IN THE UNITED STATES 
The following items were taken from the reports of plague- 
eradicative measures from the cities named for the week ended 


January 31, 1925: 
Los Angeles, Calif. 


Week ended January 31, 1925: 


Inns 0RIr RI ON esac  baralic sl 5s pls ie Se ncaa teenie tele 4, 076 
Number of rats found to be plague infected__.............._----- 3 
Se Sr I IN oo 5a Geass Scie op ee ew waka ein em ae 54 
Number of squirrels found to be plague infected__---.....-------- 0 
Totals to January 31, 1925: 
i Ree ae ee Lona ane eae mE Ee 42, 249 
Number of rats found to be plague infected__._.-.......-.-------- Sl 
ee 1, 573 
Number of squirrels found to be plague .infe ected... is ia aaa sae 0 


Oakland, Calif. 
Week ended January 31, 1925: 


I Ee BS ic cccknctitinsscckenndiniteuicbamelnn 3, 066 

Number of rats found to be plague infected__...........-.------- 1 
Totals to January 31, 1925: 

a Se a bei ennemebrauerae 7, 343 


Number of rats found to be plague infected_.._............------- 14 
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New Orleans, La. 
Week ended January 31, 1925: 


ee GE CORES SIOINEE goin cenitinnccesenndansdcnccecedate 337 
Sen 6S TS BOO ik cn cicccictenebniewesnncncadenciden 795 
Number of vessels fumigated with cyanide gas..___.._...._._---- 41 
Number of rodents examined for plague__-_..........--..-------- 4, 452 
Number of rodents found to be plague infected. .._..........._-- 0 
Totals to January 31, 1925: 
en Ce I I go eo sii ecco odivenakes ele A ietoepiniesenwd in 26, 837 
Number of rodents found to be plague infected__..........---.-- 12 


SMALLPOX IN TEXAS CITIES 


Under date of February 12, 1925, 18 cases of smallpox were reported 
at Beaumont, Tex., and about 200 cases at Port Arthur. Cases of 
the disease have also been reported from Tyler, Galveston, Houston, 
and other Texas cities. 


GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM 
CITIES 

Diphtheria.—For the week ended January 31, 1925, 35 States re- 
ported 1,599 cases of diphtheria. For the week ended February 2, 
1924, the same States reported 2,316 cases of this disease. One hun- 
dred and three cities, situated in all parts of the country and having 
an aggregate population of nearly 28,300,000, reported 895 cases of 
diphtheria for the week ended January 31, 1925. Last year, for the 
corresponding week, they reported 1,265 cases. The estimated 
expectancy for these cities was 1,186 cases of diphtheria. The esti- 
mated expectancy is based on the experience of the last nine years, 
excluding epidemics. 

Measles.—Thirty States reported 2,226 cases of measles for the 
week ended January 31, 1925, and 15,229 cases of this disease for the 
week ended February 2, 1924. One hundred and three cities reported 
1,151 cases of measles for the week this year, and 5,458 cases last year. 

Scarlet fever.—*carlet fever was reported for the week as follows: 
34 States—this year, 3,969 cases, last year, 4,137; 103 ¢ ties—this 
year, 1,968, last year, 1,766; estimated expectancy, 1,046 cases. 

Smallyox.—For the week ended January 31, 1925, 35 States re- 
ported 1,223 cases of :mallpox. Last yea’, for the corresponding 
week, they reported 1,398 cases. One hundred and three cities re- 
ported smallpox for the week as follows: 1925, 373 cases; 1924, 
333 cases; estimated expectancy, 92 cases. These cities reported, 
28 deaths from smallpox for the week this year, 17 of which occurred 
at Minneapolis. 

Typhoid fever —Two hundred and fifty-six cases of typhoid fever 
were reported fo- the week ended January 31, 1925, by 34 States. 
For the corresponding week of 1924 the same States reported 232 
cases. One hundred and three cities reported 97 cases of typhoid 




















379 February 20, 1925 


fever or the week this year, and 76 cases for the week last year. The 
estimated expectancy for these cities was 53 cases. 

Influenza and pneumonia.—Deaths from influenza and pneumonia 
(combined) were reported for the week by 103 cities as follows: 
1925, 1,216 deaths; 1924, 1,185 deaths. 


City reports for week ended January 31, 1925 


The “estimated expectancy”’ given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous occurrence how many cases of the disease under 
consideration may be expected to occur during a certain week in the absence of epidemics. It is based on 
reports to the Public Health Service during the_past nine years. It is in most instances the median num- 
ber of cases reported in the corresponding week of the preceding years. When the reports include several 
epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are excluded and 
the estimated expectancy is the mean number of cases reported for the week during nonepidemic years. 

If reports have not been received for the full nine years, data are used for as many years as possible, but 
no year earlier than 1915 is included. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviations from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicable to compute the estimated expectancy. 



































j | j 
| Diphtheria Influenza 
Popula- | Chick- Mea- Pneu- 
Division, State, and | {10% | ©" POX! Cases, sles, en monia, 
city oA | = eat Cases | Cases | Deaths) “ses i — 
Pre mate re- re- re- por’ 
| estimated | ported expect-| ported | ported | ported ported ported 
| ancy 
NEW ENGLAND | | 
Maine: | 
ae | 73, 129 15 2 2 0 0 0 24 5 
New Hampshire: , 
Saas | 22, 408 | 0 0 0 0 0 0 0 2 
Vermont: 
2 1 10,008 | 0 0 0 0 0 0 17 1 
Burlington __.....-- | 23, 613 0 1 0 0 0 0 9 0 
Massachusetts: | 
| | 770, 400 | 50 70 41 7 2 117 5 34 
Fall River.........- 120, 912 | 5 7 3 3 2 0 1 s 
Springfield. ______- 144, 227 | 6 | 5 2 1 : 58 6 3 
Worcester_._..___- 191, 927 25 | 6 2 0 0 4 3 ~ 
Rhode Island: } | | | 
Pawtucket __._._.- 68, 799 1 | 2 2 | 0 0 | 0 | 0 4 
Providence ____.__-- 242, 378 0 13 6 | 0 1 | 4 0 7 
Connecticut: | | 
Bridgeport -_....-- 1 143, 555 4) 9 4} 3 3 | 1 | 0 10 
Hartford............| 1138, 036 | 9 8 | 18 | 0 0 | 1 3 1 
New Haven-.----- 172, 967 15 | 4 | 0 0 0 | 10 | 0 14 
| | | | 
MIDDLE ATLANTIC | | 
| | | 
New York: | | 
Buffalo........... 536, 718 12; 26] 7 | 7 0 27 | 4 20 
New York____..-- 5, 927, 625 180 | 232 | 185 59 16 | 57 32 262 
Rochester___.... |’ 317, 867 5| 10] 2 ) 0 10 31 6 
Syracuse......... 184, 511 | 6 | 9 | 3 0! 2 | 2 2 
New Jersey: | 
0 Ee 2 124, 157 6 | 5 | 2 0 0 S 0 5 
es © 9 SEER I i I I 
_ 127, 390 3 | 8 | 3 | 0 | i 19 0 5 
Pennsylvania: i } j 
Philadelphia__..._-- 1, 922, 788 127 76 | —_ 5 97 39 | 96 
Pittsburgh ___._- 613, 442 35 26 | are | 7| 153 28 44 
Reading. .......-.- 110, 917 20 | 5 | 1 | 0 0 2 2 3 
Scranton sehie 140, 636 3 6 | 5 0 1 | 0 0} 10 
EAST NORTH CENTRAL | | 
Ohio: | 
Cincinnati_......... 406, 312 | 14 12 of Regal : 3 0 5 | 14 
Cleveland __.......- 888, 519 61 34 30 | 14 | 0 2 14 | 25 
Columbus........-- 261, O82 13 5 | 2 0 2 1 4 | 5 
Me.» wsiewanans 268, 338 18 | 7 | 14 | 0 | 0 40 4 4 
Indiana: | 
Fort Wayne_.....-- 93, 573 5 4 5 0 | 0 0 0 3 
Indianapolis. .__._-. 342, 718 52 17 1 | 2 1 7 | 11 
South Bend ---...-- 76, 709 8 | 1 | 0 0 | 0 4 0} 3 
Terre Haute - 68, 939 | 0 | 2 | 1 |} 0 | 0| v 0 | 3 


1 Population Jan. 1, 1920. 
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City reports for week ended January 31, 1925—-Continued 












































! 
Diphtheria | Influenza 
Popula- | Chick-|————— Mea- Mam Pneu- 
Leetat " tion en pox, | ¢- | a f ao PS, monia, 
Division, State, and : vn’ | Canes, ~2 cases 
city ¢ . \ — esti- | Cases | Cases | Deaths oy re- : — 
Led, } | a de - rtec 
estimated | ported famed porte 4 pert od ported ported | Ported | ported 
ancy 
as ES | ee eee, Sees, 
EAST NORTH CENTRAL— 
continued | 
| 
Illinois: 
ee 2, 886, 121 92 126 67 10 3 238 23 77 
ES 55, | 0 2 2 0 0 15 0 0 
aera 79, 675 | 15 1 0 0 0 15 2 3 
Springfield - .-....-- 61, 833 | 3 2 8 0 0 1 18 3 
Michigan: | 
nis cicienintnesil 995, 668 | 51 71 40 4 4 4 5 44 
, 117, 968 10 2 0 0 1 5 1 
Grand Rapids--.-.-- 145, 947 6 4 2 1 0 12 2 2 
Wisconsin: 
eisai 42, 519 | 12 1 1 0 0 0 0 3 
Milwaukee ......... 484, 595 | 32 21 ll 2 2 219 58 0 
| ES 64,308 j........ _- Sgken ae ee ae ae ae 
ae 139, 671 | 1 1 2 0 0 0 0 0 
WEST NORTH CENTRAL 
Minnesota: | 
a cinaigiin 106, 289 | 10 3 | 0 0 0 0 2 2 
Minneapolis... -..-.. 409, 125 | 86 21 30 0 0 1 3 10 
SET 241, 891 | 30 14 22 0 0 1 48 8 
Iowa: | 
Davenport._........ 61, 262 | 5 1 5 ) as 0 Pt catinde 
Des Moines........- 140, 923 0 4 1 | Beast 0 ) aa 
Sioux City.......... 79, 662 | 2 1 1 ) ee 0 Spidcunes 
. .  __ SaBeRRRraaENS _ t {ee 1 0 | Sve | a Soe 
Missouri: } 
Kansas City.......-. 351, 819 | 17 ll 6 8 7 3 16 18 
Rees 78, 232 2 3 3 0 0 1 0 3 
eee 803, 853 | 26 52 | 53 0 0 2 a 
North Dakota: | 
OS EAE 24, 841 7 1 0} 0 0 0 7 0 
Grand Forks. .___-- 14, 547 0 1 1 | | 0 |, 
South Dakota: } 
Aberdeen._.......- ‘ 15, 829 | ; 0} | 0 ) ae 
Sioux Falls. .......- 29, 206 1 1 0} 0 0 0 0 0 
Nebraska: 
a 58, 761 3 2 4 0 0 3 1 2 
ee 204, 382 | 6 5 3 0 0 0 0 12 
Kansas 
_ | Se 52, 555 | 28 2 0 0 0 2 159 0 
Ss ssnicnisictes 79, 261 15 3 2 0 0 0 2 1 
SOUTH ATLANTIC 
| 
Delaware: | 
Wilmington. ......- 117, 728 | 1 2 4 0 0 2 0 1 
Maryland: | 
Baltimore -._.....--. 773, 580 46 32 19 38 12 4] 9 48 
Cumberland... ... ; 4 =a 0 1 0 0 0 ee ae 2 
Frederick... ....... 4 | Seeeea 1 0 0 0 Oh eccibusn 1 
District of Columbia: | 
Washington... ....- 1 437, 571 37 | 18 21 1 1 ) ae 22 
Virginia: \ 
Lynchburg .......-.. 30, 277 | 4 | 1 4 0 0 0 34 1 
Norfolk............. | —-159, 089 | 23 | 3 1 0 0 0 60 2 
Richmond..........| 181, 044 | 4) 5 6 0 2 1 0 4 
Roanoke...........- | 55, 502 | 4] 2 2 0 0 1 0 4 
West Virginia: 
Charleston... oe 45, 597 | 6 | 2 1 0 0 8 0 0 
Huntington _______- 57, 918 | 0 | 1 0 | aoe 0 | ee 
ae | 1.56, 208 2| 1 0 0 1 2 0 3 
North Carolina: 
Raleigh............. | 29, 171 | 6 | 1 0 0 0 0 0 0 
Wilmington -......- 35, 719 | 6 | 0 2 0 0 0 8 1 
Winston-Salem... .- | 56, 230 | 8 | 1 1 0 0 0 10 3 
South Carolina: | } 
Charleston._.......- | 71, 245 1 | 2 0 0 0 0 0 4 
Columbia... ......- 39, 688 | 0 | 1 0 0 0 0 6 5 
Greenville.......... j 25, 789 0} 0 0 0 0 0 0 1 





! Population Jan. 1, 1920. 
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City reports for week ended January 31, 1925—Continued 




















Diphtheria Influenza 
Popula- | Chick- Mea- M Pneu- 
tion en pox, sles, UMPS, | monia 
Division, State, and Cases, : cases ’ 
city a 1, ve. | esti- | Cases | Cases | Deaths! SSS | re. deaths 
estimated | ported | Mated | _ re- — re- _| ported | Ported _ d 
D expect-| ported | ported | ported | porte 
ancy 
SOUTH ATLANTIC—Con. 
Georgia: 
7 aa 222, 963 0 3 0 3 0 0 1 13 
Brunswick_........- 15, 937 0 0 0 39 0 0 0 1 
Savannah.........-- 89, 448 0 1 1 28 3 0 13 4 
Florida: 
St. Petersburg..---- 24, 403 0 0 0 0 0 0 0 0 
, RS ee REE 56, 050 1 2 0 1 0 0 0 4 
EAST SOUTH CENTRAL 
Kentucky: 
Covington........-.. 57, 877 2 1 0 0 1 0 2 3 
Louisville_.........-. 257, 671 5 6 3 1 1 1 1 10 
Tennessee: 
Memphis..........- 170, 067 11 5 | Pee: 4 3 1 20 
Nashville_.........- 121, 128 3 1 2 0 3 9 0 2 
Alabama: 
Birmingham-......- 195, 901 15 3 8 16 4 3 1 15 
RNG 8 cnnasincine 63, 858 0 1 1 0 0 0 2 3 
Montgomery - ....-- 45, 383 0 1 2 2 0 0 2 0 
WEST SOUTH CENTRAL 
Arkansas: 
Fort Smith........- 30, 635 2 1 1 | 0 
Little Rock__......- 70, 916 1 1 1 2 0 0 0 1 
Louisiana: 
New Orleans._-...-- 404, 575 6 |. 15 12 30 8 2 0 0 
Shreveport -......-- 54, 590 , | ees 1 0 0 0 0 3 
Oklahoma: 
Oklahoma._......--. 101, 150 2 2 1 0 2 1 1 5 
| ORS By SE Bicasecae 2 2 |) Sees | ns ee 
Texas: 
| eae 177, 274 6 6 | aaa 4 1 1 11 
Galveston.......... 46, 877 0 1 1 0 0 0 0 6 
i ictincinnacacts 154, 970 4 4 3 0 0 0 0 10 
San Antonio._...._-. 184, 727 0 2 8 4 4 0 0 14 
MOUNTAIN 
Montana: 
I a hae a: 16, 927 8 1 0 0 0 1 3 1 
Great Falls_.......- | 27, 787 0 1 1 0 0 22 1 0 
a .) = 0 0 0 0 4 ewe: 0 
Missoula. ........- ; SRG bin eccs 0 0 0 0 3 EES 0 
Idaho: | 
eee | 22, 806 2 1 0 0 0 0 0 0 
Colorado: | 
ee | 272, 031 14 ll 11 0 1 3 85 23 
aes | 43, 519 7 K | ee 3 0 12 6 
New Mexico: | 
Albuquerque __..__. 16, 648 3 0 0 0 0 0 0 1 
Arizona: } 
ee | 33, 899 ) SRETR SRE 1 0 1 3 3 
Utah: 
Salt Lake City. ___- 126, 241 | 39 3| 1 0 0 4 29 3 
Nevada: ' 
EE ee 12, 429 0 0 0 0 0 0 0 | 0 
PACIFIC 
| 
Washington: | 
| EEE | 1315, 685 | 66 5 ll | RE 0 |) 
aa 104, 573 20 3 14 |) BES 0 | i 
| ae | 101, 7 731 | 9 2 6 0 0 1 4 4 
Oregon: 
a 273, 621 ll 7 24 0 0 3 0 0 
California: 
Los Angeles. -......-! 666, 853 S4 46 47 14 3 3 25 42 
Sacramento__...___- 69, 950 | 0 2 6 0 0 0 0 1 
San Francisco... -_-- | 539, 038 27 27 17 25 2 2 33 6 


























| Pepuiation, Jan. 1, 1920. 
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City reports for week ended January 31, 1925—-Continued 



















































































a | — | " | Te 
| Scarlet fever} Smallpox 2 | Typhoid fever 2 
| | n 
| — se | a 
z 2 ~ |2,\2 |_| e lee] 2 
a - i = 4 4 o 
Pare , es| 2 /ee| 3] 8 | a8) 8d| 3 | &/8e! 8 
Division, State and city Es t l|s¢s = S |gsisa = 3 7} = 
#2| 8 |%3| 8] 2 45) 82/ 8 | 2 | ee! 3 
~3 - tf >) | 2 a4 
& 5 
eel eletl 2/2/13 |gtl2/2/2 12 
3°) $/8°| 8/815 |8°| 8) 8/4 g 
o 0 |0 .S) Rie |0 0 Ale | A 
pecaiennis " — —$—— 
NEW ENGLAND | 
Maine: 
EE See 2 2 0 0 0 | 1 1 1 2 2 23 
New Hampshire: | | 
ECE AS 0 2 0 0 0 0 0 0 0 0 | 7 
Vermont: } 
Pe Be ae ¢) eo} 3} 8] 8) 8) gl 3 
TERT ES. 1 2 0 0 1 0 
Massachusetts: | 
» — _ err a s1| 106/ of o| of a7} 1] of of | 27 
_ | 7 eeeeescenes 3 1; * 0 0 3 > 0 5| 43 
ERE SRE 9 21 0 0 0 0 0 2 0 5 | 45 
i 10 8 | 0 0 0 2 0 0 0 4 53 
Rhode Island: 
Ee 1 2 0 0 0 0 0 0 0 0| 27 
I 9 l4 0 0 0 3 0 0 1 9 76 
Connecticut: 
ES eee 6 21 1 0 0 1 0 0 0 0 33 
SEES 6 13 | 0 0 0 0 0 0 0 16 34 
PE CE cicwntiinakandinaned 8 24 | 0 0 0 1 1 0 0 5 57 
MIDDLE ATLANTIC 
New York: 
a a al 21 16 1 1 0 ll 1 7 0 2 127 
 ¢, Sea 179 282 1 1 0/1107 10 26 | 6 116 | 1, 568 
SSS | il 42 0 6 0 4 1 0 | 0 4 65 
I citanamcinaneendietl 16 3 0 0 0 1 1 0 0 0 44 
New Jersey: o| 9 - 
Camden-.-.-.---------------- 2 7 0 9 4 2 0| 0 
erences 3 er 9 ae ji os or 2 ot er 3 ‘ aie  * 37 
eer, p | 
Pennsylvania: 
Philadelphia.................- | ss} i73{ a] 5] a| a1] 3] 2] of e2] ono 
Pittsburgh ER ee 23 59 0 0 0 8 1 | 1 | 1 3 194 
TEESE TALE ALO 2 2 0 0 0 2 1 1 0 s 27 
ee 5 1 0 0 0 0 0 6 0 | 
EAST NORTH CENTRAL 
Ohio: 
nd | 9} 12 1 5 0 7 o| 4 1 4| 132 
EY 32 30 2 0 0 15 1 | 4 0 33 191 
SN cinnakineniennnccne 8 = ; . : 2 ; : ? K. a 
0 REET EA 18 y 2 
oarort Way | 0 1] of o| of 2] 32 
8 ee 3 7 1 | 0 2 
0 EE Se 10 9 2 | 11 0 3 0 0 | 0 6 102 
Sy HN onctitinedavenssnes 3 | . : ; : : : . | ;: : = 
Ee Gancncsdebuientsen 2 
Minois: — | 
cin icd ait pci echnan didnt 101 | 260 si. CU 0| 58 3 4 1] 132] 756 
i asa aor 1 6 0) 0 0 0 0 0 0 3 i) 
SSS es 5 10 1 | 0 0 1 0 0 | 0 0 24 
ui — aeictiiaic: aiamlidtintniidaiacieuial 2 1 0) 0 0 0 0 0} 0 0 15 
ichigan | 
OO, FE BE 84 4) 8 1 20 1 0 0 38 249 
see taery s 6 2} oO 0 1 0 0 0 1 2B 
wig tame Rapids. --------o oa. 5 23/ 1} o| o| of o| of of] 3] 34 
yisconsin: ' | 
EE ae eee 3 2 1} 0 0 0 0 : : = - 
Milwaukee ............. ES 39 19 1 2 0 2 1 y 7 
OT SES SR I Ve: | 7 Mad 0 | a ee ew | ae Se eS Pe 
HN  s dndtdasunteundtsdenss 2 3 4| 0 0 0 0 0 0 0 4 
WEST NORTH CENTRAI 
Min t 
nesota: 
EE eee 5 26 | 1| 3 0 0 1 0 0 19 
Minneapolis -...... 33 73 | 8; 4 17 6 1 0 0 1 107 
Eee: ; a 27 | 9! 2 1 1 0 16 57 


1 Pulmonary tuberculosis only. 
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Division, State, and city 





WEST NORTH CENTRAL—Ccontd. 


Iowa: 
Ee 
| ES 
NETS ee 
ERECT 

Missouri: 
in crcicieecsceinbianilarncict 
SS es 
le E: 

North Dakota: 
Se See 
| eee 

South Dakota: 
eit eatimnboiéwat 


Nebraska: P 
ita aticstheniinbabemacdesaleaed 
EE 

Kansas: 

0 
i cecccnidalcasianmngeaas 


SOUTH ATLANTIC 


Delaware: 
SEIU... acnnccccccessncs 
Maryland: 
I vain its id anidotnislaitiheninnioe 
Cumberland__........---- sini 
EE a 
District of Columbia: 
aaa 
Virginia: 
I iii oink oecniinecnandind 
ET saeleiti 


RRR eS 


IL sa iclbpamamainenaiceel 
West Virginia: 
I cain: cing enlace 
I i cheeses eectacaaae 
0 ae 
North Carolina: 
Ee a 
0 EES AAI 
Winston-Salem -_............. 
South Carolina: 


Charleston - _..... ee eee 
RRS | 


i iciaasuntinmpiyiedtemivdl 
Georgia: 
EEE ec e! 


SSE RG SREP Se 
Florida: 

ee 

EE china enctpumcnepinkene 


EAST SOUTH CENTRAL 


Kentucky: 
I ns nctadicneinmpiaitmindad 
ILS by avin nsseongunansttsentdsand 
Tennessee: 
CC eee 
RRS, 
Alabama: 
IR ncaa dechihanihainioaise 
ea a eee 


27185°—25|——_-4 














Scarlet fever 
a=) 
3 
$s| 6 
-2| & 
is A 
a°| 3 
oO 1S) 
2 4 
& 4 
3 0 
3 0 
13 127 
3 5 
28 7 
1 4 
3 0 
ae 1 | 
2 3 
3 2 
6 4 
2 3 
2 7 
3 1 
| 37] 47 
| | 1 
1 | 3 
| | 
| 20] 29 
| | 
0 0 
1 2 
} 5 0 
| 1 1 
| oa} 4 
1 1 
| 1] 0 
1 0 
} 1 0 
2 0 
| 1 0 
1 1 
| 3 4 
0 0 
1 1 
1 0 
0 
1 5 
5 y 
2 7 
2 5 
3 ll 
0 1 
0 0 








estimated 


expectancy 
Tuberculosis, deaths re- 


Cases, 
| Cases reported 


| Deaths reported 


| 











coo 
- coo oS 


> 


a 


cwr 
oc oo 


eco ooc ooo coos © 


co ooo oecso 








-ooco oc 
eooc csc oS 








ported 
estimated 


expectancy 


Cases, 





| Cases reported 


| 





coco 





ae 0 
PER 0 
Reus 0 
EEL | 0 
9| of} 
0 | 0} 
|} 1 
0} 0 
as, 0 
et 
0; 0 
0; oO 
1} 0 
0} 0} 
1 | 0 
| 
2} 0 
20 2 
0 0 
0 0 
| 
8} 1 
1} 0 
3} 0 
0; Oo 
1| 0 
| 
0; 1 
Bice 0 
0; 1 
1}; 0 
| 0 
1 0 


coo #°c8e ocr 
i) 


coo co 


co 





coc woe © 








0 

1 
1 1 
16 1| 
5 0! 
2 | 
4 1| 
1 0 | 
0 0) 





coon Cf WS 


Typhoid fever 


| Deaths reported 


0 


eo coc oro ooo occ eococse S& 


ooo cw CS 


Whooping cough, cases 


reported 


| Deaths, all causes 

















coco Scot #0 
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City reports for week ended January 31, 1925—Continued 
Scarlet fever Smallpox & Typhoid fever 2 
sat F é 
z | z ls |% ~ |e! 2 
>i zy leb) 3] 2 |<8ldel¢/]2 28! 2 
Division, State, and city BS; e888! ¢ 6 | 2erss| = 6 }°s; ® 
” 182] 2 lee] 2 | 2 /22\82| | 2/22] = 
eo 4 oe | oO on oS te 
2| 2 a} 2 3 5 | gs] & Zz a 3 
o& ou oe ~ 
go} 2/25) 8/)3/2 (251 8)3 12 | 3 
os cS 3 - s | = . = 
oO 0 |O o/1}A/& | o o;Aa | a 
WEST SOUTH CENTRAL | 
Arkansas: 
I a 1 14 0 i; ee eee 0 _ | oo 
| 3a 1 1 0 1 0 2 0 0 0 B hwscce 
Louisiana: 
BUT GURNEE. «. ccncccaccaccces 3 18 3 0 0 19 2 12 1 7 161 
0 ees Se | ee 0 0 B incsane 0 
Oklahoma: 
Eee ee eee 2 0 3 0 0 1 0 2 0 23 
SE eT 1 4 1 |, ee ee 0 © Lisccedieeiwedinensce 
Texas: | 
ERS ee aerate 3 1 1 2 0 4 0 0 0 8 50 
SE Ee 0 | 0 0 1 0 1 0 1 0 0 16 
| SESE NEAT STS 1 10 0 7 0 4 | 0 0 0 0 58 
REE IE, 1 0 0 0 3 1 0 1 on 
MOUNTAIN 
Montana: 
OE SE an eer 1 7 0 0 0 1 0 0 0 20 7 
NG RS 1 3 2 1 0 0 0 0 0 0 7 
| See 1 0 0 0 0 0 0 0) | a 1 
EE AEN IETS 1 1 1 0 0 1; 0O 0 | See 5 
Idaho: | 
ES | 1 1 0 0 0 0 0 0 0 0 6 
Colorado | 
0 Ee 11 | 8 2 0 | 0 13 1 0 0 2 95 
SRR OT | 2 3 0 0 0 0 2 0 0 14 
New Mexico | 
RNID. 6. ccccncnnccssoce 1} 0 0 0 0 4 0 0 0 0 9 
Arizona: } | 
Ns aid-nnsatitinicatih peeee AAS! | a os Ot Ola 0; o| oO} 30 
Utah | 
fe 4 1 3 0 0 1 0 0 0 6 36 
Ne vada: 
RS ee a eee ee: 0 3 0 4 0 0 0 0 0 0 3 
PACIFIC 
Washington: 
SU asti:inincainsiidilteiliaiemmdiamanl 10 9 2 BD bacon wba 0 ,_=_—— OT Stheaes 
ESSERE 3 1 6 — _—— ial 0 _ |} ee | ae 
ESE 3 3 2 2 0 1 1} 1 0 | + 32 
Oregon: 
0) 6 8 5 ll 0 0 0 0 0 OG iacnne 
California: 
OO ES ae ee 16 49 2 39 2 7 2 0 O; Wl...... 
SE cncccescccnnametin 2 | 6 1 3 0 2 1 0 0) 0 21 
San Francisco... ............ | 17 10 1 7 1 10 | 1 0 0 | i) 153 
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City reports for week ended January 31, 1925—Continued 
Cerebro- Lethargic Poliomyelitis 
spinal encepha- Pellagra (infantile 
meningitis litis paralysis) 
} 
Division, State, and city 3 _ 
Be 
n an a | © 8 n 
g/3/8/318/)3)88| 3/3 
oO C4 oe 2 | _ 2 
oO A 6) Qa 6) Aa | & oO Q 
NEW ENGLAND | 
Massachusetts: 
eee Ce core eS. 2 1 1 1 0; oO 0 | 0 0 
EE Ea 0 0 1 0 Oo; oO; oO; O 0 
Connecticut: } 
| a a eee eae 0 0 1 0 0 0 | 0 Q 0 
EE SE eincicticdtins- devine thiiddmaain 1 1 0 0 0 0 0 0 0 
MIDDLE ATLANTIC | | 
New York: 
EE ES eee ee a ee 1 1 0 0 0 0 | 0) 0 0 
SE a ae 14 1 10 5 0 0 1 1 1 
Pennsylvania: | | 
III i ssxssisinetematomicneauioeanonans = 0 0 0 a) oe} ee 0 
UNI SSiiiieniethcsccnDbiccdcaiamenie , & 0 0 1 0 0 | 0; 1 0 
EAST NORTH CENTRAL | 
Ohio: ° } 
ER SER SRT . ¥ 0 0 0; oO 0; 0] 0 
FTE Ie OTC IE PETE: | 0 0 0 O 0 0 | 0} 1 0 
ais dgticinadkcicdh nanssdiledenntnabicbunnid | 0 0 0 0 0; Oo 0 | 0 
Illinois: 
DN conithededbhglabuniitinmebephibendnd 0 3 0 0 0 1 0 | 0 
a ES Eee APE: 0 0 0 1 0) 0) 0 0 0 
Michigan: | 
PM ikitcindecimenemenGumnameimedaelanin 0 0 1 0 0} 0) 0 0 | 0 
Wisconsin: | } | | 
Lee 1 1 0 0 0 0 0} 0 | 0 
| 
WEST NORTH CENTRAL 
North Dakota: | 
di iniensecntetunscdsduicnaninktnd 1 1 0 0 0 0 0 | 0 0 
SOUTH ATLANTIC 
Maryland: 
EE ee ne 0 1 0 0 0 1 1] 0 0 
District of Columbia: | | 
ee ee 0 0 1 l 0 0 0. 0} 0 
North Carolina: | 
A ie I 0 0 0 0 1 0 0 0 0 
EAST SOUTH CENTRAL } 
Kentucky: 
eae ee et was ae SS 1 0 0 0 0 0 0 0 0 
Tennessee: 
i ersnqticktasancmenesenbinanaena 0 1 0 0 0 0; oO; 0O 0 
WEST SOUTH CENTRAL 
Louisiana: : ' 
EEE ELIE, ae ee | 0 0 0 0 1 1 0 | 0 0 
‘Texas: 
i itiniddccmbetiesemaninnmiunsonnd 0 0 0 0 0 1 0) 0 0 
MOUNTAIN | 
Colorado: | } 
ES ES Ta ae eee ee | oO 0 0 1 0 0 0 | 0 0 
SS eee a | 1 0 0 0 0 | 0) 0 0 0 
Utah: 
Se EE GO. 6 wccnddcidcsecteceuecsasease 2 2 0 0 0 0) 0 | 0 0 
Nevada: 
Sr ciisiusin iiesaieiciesditibtiindieiiaiintaineveniapiin tiled abe | i 0 0 0 0 0 0 0 0 
PACIFIC 
Oregon: | | 
SIN i. ossicles pias iebsligleiienieiadaeaatl } 0 0 0 0 0 0) 0) 1 0 
California: j 
ERT ee eC | 3] of o| o| o| o | 0 | 0 0 
SINC... doccdataasinneeseoucens |; 0 0 0 1 0 0 0 | 0 | 0 
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The following table gives the rates per hundred thousand popula- 
tion for 105 cities for the 10-week period ended January 31, 1925. 
The population figures used in computing the rates were estimated 
as of July 1, 1923, as this is the latest date for which estimates are 
available. The 105 cities reporting cases had an estimated aggregate 
population of nearly 29,000,000 and the 97 cities reporting deaths 
had more than 28,000, 000 population. The number of cities included 
in each group and the aggregate populations are shown in a separate 
table below. 

Summary of weekly reports from cities, November 23, 1924, to January 31, 1925— 
Annual rates per 100,000 population ! 
DIPHTHERIA CASE RATES 
















































































| Week ended— 
l l | Se die 
Nov. Dec. | Dec. | Dee. | Dec. | Jan. | Jan Jan Jan. | Jan. 
29 6 | 13 | 0 | @ 3 | Ww 7 24 31 
| | | 

ete ae Bea Sey Se 4 ae ee Se: | ~| 
_ nT ame | 175 2190) #193! 4197 150 | 4155 169} 5172 | 8163} 6167 
Wow Maustend........<<<<<-<.- 166 258 | 3208 221 189 258 | 256 179 171 | 199 
Middle Atlantic_.............- 144 170 175 187 149 140 181 183} 175| 7160 
East North Central_.........- 173 165 167 185 134 151 132 141} 130) £135 
West North Central__......._- "307 309 265 299; 168! 176 143 255 199| 251 
South Atlantic................| 260 173 201 150| 134} 16 173 | $106} £138 128 
East South Central...........| 120 98 97 149 51 91 120 91! 80 97 
West South Central__......._- | 325 144 209 195 | 116} 148 144 195 | 162 148 
I 162 172 315 248 209 191 239 153} 239 134 
re ae 128 252 273 | 4207 | 226) 4129 194 206 223 293 

| 

MEASLES CASE RATES 
a : i poapcorers oe 
| Ee | 66] 2112) 2128] 4143] 105) 4158] 215] $141] 5213) 6201 
New England................-. 147 | 164) 3282 194 | 278 380 | 395 440 497 | 484 
Middle Atlantic_............ iil 79 105 120 | 115 235 121 | i69 157 187 7 200 
East North Central___......_- 85 199 207 317 138 294} 417] 127 | 379 § 373 
West North Central......._._- 10} 2) 35 19 10 0; i9| 2] 27] 2 
South Atlantic.............. | 14] %22 39 24 35 | 53 | 8&3 | 543 538 37 
East South Central. ........_-} Oo; 90 6 ll 0 17 29 | 46 74 91 
West South Central_.........- 9 0 0 19 14! 9 5 | 23 | 14 14 
“eee 29 19 48 57 19 115 | 134 267 248 236 
| A 52 136 125 437 70| 483 | 194 | 160 55 17 
| i 
SCARLET FEVER CASE RATES 

Owes tte | ] + | | 
Es iccccaninenserganne 232 | 2270 | 2312] 4314| 244/ 4297 | 369 | 5355 | 8370| 6362 
| 437; 544| 3602| 552 512 609 66i | 561 596 534 
Middle Atlantic...............| 197 197 260 268 | 225 286 324 | 294) 326 7317 
East North Central_.........- 228 257 23 311 | 230 24: 383 | 375 369 8379 
West North Central_..........| 508 616 626 601; 468, 527 757 | 755 804 | 779 
South Atlantic. ............... 128 | %17i 252 213 | 132 203 160 | 5243 | 5189 185 
East South Central. __......_. 57 | 19 162 109 | 240 | 126 72 229 183 | 183 217 
West South Central_.......... 93 125 162} 185 | 65 83 148; 116) 195| 204 
Mountain... _- ESAS 143 296 162} 239] 191 162 382| 534] 305) 258 
EN Teatasciicwccbticnnecs 168} 197, 218 | #134) 133 | #138) 189 | 183 | 220) 226 


1 The figures given in this table are rates per 100,000 population, annual basis, and not the number of 
cases reported. Populations used are estimated as of July i, 1923. 
? Narfolk, Va., and Memphis, Tenn., not included in calculating the rate. Reports not received at time 
of going to press. 
3 Worcester, Mass., not included. 
4‘ Los Angeles, Calif., not included. 
5 Wilmington, Del., not included., 
6 Newark, N. J., and Racine, Wis., not included. 
7 Newark, N. J., not included. 
§ Racine, Wis., not included. 
§ Norfolk, Va., not included. 
#® Memphis, Tenn., not included. 
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Summary of weekly tm pe from cities, November 23, 1924, to January 31, 1925— 
Annual rates per 100,000 population—Continued 


SMALLPOX CASE RATES 








Week ended— 



























































Nov. | Dee Dee. | Dee. | Dee. | Jan. | Jan. | Jan. | Jan. | Jan. 
29 | 6 13 20 27 3 10 17 24 31 
ee ee Ol | 38] sss] 243] «42) 41] ¢40] 57] 858 | $70 6 68 
} _ } 1 
New England__.........------ 0 0 30 | 0 0 0 | 0) 0 0 0 
Middle Atlantic. __-----~7- ox ie 1} 3| 32] 3 3| 1] 6] ? 
East North Central_......._-- 14 | 10 13 | 14 20 27 40 39 48 *35 
West Nerth Central_-_....._. 236 417 255 } 209 205 129 220 193 180 195 
South Atlantic__.............-] 6 § 48 39 | 22 28 39 30 564 538 45 
East South Cerftral_.__.....-- | 74 | 1 204 177 314 183 372 395 217 675 652 
West South Central_......- ~~ ad 19 4); 51 19 32| 65 32} 32 60 
ES RES 10 | 19 19 29 48 | 48 | 29 57 | 95 48 
I eee ee ee 136 113 113 | 4106 122 169 148 | 212 | 209 177 
| | | | 





TYPHOID FEVER CASE RATES 

















































































































| | | | | 

a soc ctensodten ce 29/ 245] 843] 456 35 | +37 | 36; 821} 817| 618 
New England___.........-.--- zz) 90] *16) 90/ 17) 2) 1s | 25! 20] 7 
Middle Atlantic. __......._--- 46| 71 68 101; 57) 58) 49) 2] 2 720 
East North Central_........-- 7 22 32 33 24 2B | 23 23 | ll £10 
West North Central. __.._-_-- 4 8 17 15 19 4| 6 10 | 6 12 
OS OS eae 30; °56 35 30 37 41 55} 821] 11 37 
East South Central.._.._---_- 109} 63] 57 51 34 40| 51 17} 29 23 
West South Central__.....___- 37} 60| 51 56 28 37 70 70| 42 60 
I 19} 10 19 10 0 0; 10 0); 48 19 
Se RRA aa 7| 9 17] 414 15 45 26 6| 5 3 

| 
- INFLUENZA DEATH RATES 
| eer) peer | | : 

oe as guamecnied 10] 212] 417] 416) 15] 19| 2] 822] S22] 623 
New England_.............--.- 5 17 35 5} 15 3 17 27 10 2 
Middle Atlantic _-_-........--| 8 li 22 17| 4 21} 20 18 20 715 
East North Central___...-.--- | 9 13 9| 16 10; 16 15 18 12 
West North Central_..._....- 7 4 9 7 9 13 2 20 15 
South Atlantic_____.........-- 4} °11 22 22 14 26 35| 847] 823 39 
East South Central__......--- 29 10 28 23 23 51 63 46 46 63 74 
West South Central_........- a 25 31 36 41 15 51 | 41 87 92 82 
OS EEE | 19 29 29 48 10 38 19 29 10 38 
“ny eee | 8 8 4} 417 | 12 12 | 2 12 12 20 

PNEUMONIA DEATH RATES 
} | | 

RE RCE 130 | 2153 | 9159 | 4172 | 157 | 203 192} $215 | $211 | 6207 
New England................- 144 127 | 2109] 134 114 174 122] 157/ 216) 241 
Middle Atlantic.__.._._.____- } 152] 188 | 201) 191 178; 226/ 228| 20! 234| 7237 
East North Central__________- | 93 115 125 146 126; 165; 52] 152) 142] 8145 
West North Central.________- 74| 63 88 68 92) 101 go} 107; 120} 118 
South Atlantic___._......____- | 169 | 9191 175| 248] 205! 250! 246| $204/ 8275| 252 
East South Central._________- | 246/211) 217] 297| 206/ 303| 292] 189, 320) 303 
West South Central_.________- 107 | 163 178 | 163} 229) 341| 260) 449/ 362 229 
eases anenietaasae 124/ 210; 200) 276| 219; 229 | 229] 248) 324 315 
Se caatscatcinnccteccal | 168) 135 | ‘86 147) 188) 184] 163 | 208 217 

| 








of going to press. 
’ Worcester, Mass., not included. 
4 Los Angeles, Calif., not included. 
§ Wilmington, Del., not included. 
® Newark, N. J., and Racine, Wis., not included. 
' Newark, N. J., not included. 
* Racine, Wis., not included. 
® Norfolk, Va., not included. 
1 Memphis, Tenn., not included. 
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Number of cities included in summary of weekly reports and aggregate population 
of cities in each group, estimated as of July 1, 1923 

















r r Aggregate Aggregate 
Number Number | population | papuiedion 
Group of cities of cities of cities | of cities | of cities 
, eporting | reporting | mperting seperting 
cases deaths "2SeS deaths 
EE re nee ay Mee re Tne Ne Spee 105 97 | 28, 898, 350 | 28, 140, 934 
SE TE... nccccccensvanesetancesuusessectenseosate 12 12 | 2,098, 746 2, 098, 746 
Se aS rere 10 10 10, 304,114 | 10,304,114 
ES SE a eee es re 17 17 | 535 7, 032, 535 
EE III sn singe saeasuannmalenuadendabe 14 11 | 2, 381, 45 
TSR NS TRE CER EH 22 22 | 2, 566, 901 
hl RESELL LES A ALLEN RET } 7 7] 911, 885 
CS TS ETA ITE ALTA IOC 8 6 1, 023, 013 
SI a Sean ca ARE EIEN PSS Q 9 | 546, 45 546, 445 
TEN ARLES io EEN EATEI EA | 6 3 1, 797, 830 1, 275, 841 
| | 














FOREIGN AND INSULAR 


PLAGUE ON VESSEL 


Steamship at Majunga, Madagascar.— During the month of Novem- 
ber, 1924, a fatal case of plague, European, was removed from a 
steamship arrived at Majunga, Madagascar, from Djibuti, a port on 


the Red Sea. 
BOLIVIA 


Smallpox—Typhus fever—La Paz—December, 1924.—During the 
month of December, 1924, 8 cases of smallpox with 4 deaths and 1 
case of typhus fever were reported at La Paz, Bolivia. Population, 


100,000. 
CANADA 


Communicable diseases—Ontario—December 28, 1924, to January 31, 
1925.—During the period from December 28, 1924, to January 31, 
1925, communicable diseases were reported in the Province of 
Ontario, Canada, as follows: 



































1924-1925 1923-1924 
Disease aaah . a = 
Cases | Deaths Cases Deaths 

NU, os saniecieaeecllastn ahem maoneieednineioal 7 | 5 1 | 1 
RE EES OL ET SS ERS ERE i asia 4, 
ERE LEER REAPER ROE RSS PRE RES SERRE 810 | 1 | Ee 
RI RT A RRO ELBE SE CRAKE, 5 347 | 34 | 318 | 25 
ER SS SS SS RE ee Sa | Ree  Dieirmeewsen 
ES SE a ee a eS Se CN ee: 77 | 1 2 | 1 
PG icdelakécucheuthensntinddamgslcbebeninaneinnbeatianand _ 5 eae | | re 
ES eS Bere a Se aT 67 33 20 6 
RR Ee ee Oe See 5 |} | 5 3 
hs alias ssc i eaten sin nid daiamiiialin Saale _t | ee | 1, 222 7 
oni ameawbacas conbebn SERS SN Tne CSO Ciescsonces | 5 RE ed 
0 SEE eee ee ee ea ae YES 218 
ERSTE Ea I ES EE a ee, | Se RS 
AIEEE A RETEST 700 | 7 
Geptie sore throat... ............... pentose ebodnhenhwienataines 
| ELE RA CE ST SER vy AA A Ea 
ta buihinadvanbintnaiaheiouetpihanndenetnaasd 
NN ili tit nial tatiana diaeamaeitt 
Tuberculosis -___.......-- 
Typhoid fever__.......-- J 
rs SinndndttincdddnaniiennsdatthedthbatehaahGel 

Smallpox.—Smallpox was reported in 13 localities, the largest 


number of cases being notified at Welland, viz, 6. Seven localities 


reported one case each. 
(389) 
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CANARY ISLANDS 


Plague—Vicinity of Santa Cruz de Teneriffe—January 3, 1925.— 
The occurrence of a case of plague in the vicinity of Santa Cruz de 
Teneriffe, Canary Islands, was reported January 3, 1925. 


ECUADOR 


Plaque—Plaque-infected rats—Guayaquil—December 16, 1924, to 
January 15, 1925.—During the period December 16 to 31, 1924, one 
case of plague was reported at Guayaquil, Ecuador, and 59 rats were 
found plague-infected out of 9,327 rates taken. During the period 
January 1 to 15, 1925, six cases of plague with four deaths were 
reported at Guayaquil and 28 rats found plague-infected out of 
8,248 rats taken. 

Mortality— Communicable diseases—Quito—December, 1924.—Dur- 
ing the month of December, 1924, 149 deaths from all causes were 
reported at Quito, Ecuador, including dysentery, three deaths; 
malaria, one death; typhoid fever, one death; tuberculosis, nine 
deaths. There were 40 deaths of infants under one year of age. 
Population 100,398. 

Typhoid fever prevalence—Quito.— Considerable increase of typhoid 
fever prevalence was reported at Quito under date of January 14, 
1925. Part of the water supply of the city comes from an uncontam- 
inated source and through closed pipes, but another part of the 
supply is through an open ditch, with consequent danger of pollution. 
The existence of unsanitary conditions among a considerable number 
of the population, absence of public and private latrines, and preva- 
lence of flies were reported. 

Plague—Chimborazo Province.—According to E] Commercio, Quito, 
plague was reported present in Chimborazo Province, Ecuador, with 
14 deaths to January 14, 1925. The occurrence was in two localities 
in Alausi District, and on the line of the Guayaquil and Quito railway 
at points not much above the coastal lowlands of Ecuador. It was 
stated that every effort was being made to prevent spread of the 
disease. 

FINLAND 

Communicable diseases—December 16-31, 1924.—During the period 
December 16 to 31, 1924, communicable diseases were reported in 
Finland as follows: Diphtheria, 70 cases; lethargic encephalitis, 5; 
poliomyelitis, 2; scarlet fever, 77; typhoid fever, 20; with 31 cases 
of paratyphoid fever. Population, 3,435,249. 


HAWAII 


Plague-infected rat—Honokaa.—A_plague-infected rat was re- 
ported trapped, January 15, 1925, in the vicinity of the Pacific 
Sugar Mill Co.'s location at Honokaa, Hawaii. 








Vv 
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ITALY 


Kala-azar—Leprosy— Catania Province.—During the week ended 
December 28, 1924, 1 case of kala-azar and 1 ease of leprosy 
were reported in the Province of Catania, Italy. 


MADAGASCAR 


Plaqgue— November, 1924.—During the month of November, 1924, 
182 cases of plague with 157 deaths were reported in the island of 
Madagascar, the occurrence being mainly distributed in the Provinces 
of Itasy, Moramanga, and Tananarive. The occurrence at ports 
was reported as follows: Fort Dauphin at the southern end of 
the island, 5 cases with 2 deaths; Majunga—1 fatal case, Euro- 
pean, from steamship from Djibuti, Red Sea; and 1 case with 1 
death at Tamatave. At the interior town of Tananarive, capital 
of the island, 6 cases with 5 deaths were reported. 


MALTA 





Communicable diseases—December, 1924—January 1-15, 1925.— 
Communicable diseases have been reported in the island of Malta as 
follows: December, 1924—Lethargic encephalitis, 2 cases; Malta 
(undulant) fever, 43 cases; typhoid fever, 24 cases with 3 deaths. 
January 1-15, 1925—Chicken pox, 1 case; lethargic encephalitis, 
1 case; Malta (undulant) fever, 20 cases; typhoid fever, 6 cases. 


MEXICO 


Small pox—Durango—January, 1925.—During the month of Jan- 
uary, 1925, smallpox was reported present in Durango, State of 
Durango, Mexico, with 1 fatal case occurring in the city and 4 
fatal cases at ranches in the vicinity. The deaths were stated to be of 
unvaccinated children. Vaccination of all persons not vaccinated 
was stated to have been ordered. 

Epidemic smallpox—Vera Cruz—October—December, 1924.—Small- 
pox was reported at Vera Cruz, Mexico, in epidemic form, early in 
October, 1924. To the end of December, 1924, 68 cases with 31 
deaths were reported. At the close of the year Federal authorities in 
cooperation with the local board of health instituted an investigation 
of sanitary conditions in Vera Cruz and measures were taken to 
vaccinate the entire population. It was decided to establish a 
section of the Federal board of health at Vera Cruz. 


RUSSIA 
Epidemic malaria—Ossetia, Russia.—Under date of January 3, 
1925, malaria in grave epidemic form was stated to be present in 13 
villages recently established near Ossetia, in the Caucasus, Russia. 
All the inhabitants of 12 villages were stated to be affected with the 
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disease, and in one village—Nogir—the number of persons affected 
was stated to be 90 per cent of the population. 


UNION OF SOUTH AFRICA 


Plaque—December 14-27, 1924.—Plague has been reported in the 
Union of South Africa as follows: Week ended December 20, 1924— 
2 fatal cases occurring on farms, 1 in the Vredefort District, 
Orange Free State, native, bubonic, in locality in which a fatal case 
occurred in the preceding week; 1 fatal case, native, bubonic, on 
a farm in the Transvaal; previous fatal case reported. Week ended 
December 27, 1924—Cape Province, Kimberley District, on farm 4 
miles southwest of Kimberley, 2 cases, 1 death, native, bubonic; 
Orange Free State, Bloemfontein District, on farm 30 miles south- 
west from Bloemfontein, 1 fatal case, native, bubonic; Brandfort 
Area, Bloemfontein District, on farm, 2 cases (white) bubonic; 
Philippolis District, on farm, 1 case, native, bubonic. A suspect case 
(white) was reported in Boshof District, Transvaal, on farm 

Spread of infection among wild rodents.—Under date of December 
29, 1924, considerable extension of plague infection among wild 
rodents was reported in the eastern part of the Orange Free State, 
with increased danger of spread to the eastern Transvaal. 

Smallpoz—Typhus fever— November, 1924.—During the month of 
November, 1924, seven cases of smallpox, of which one case was in 
a European, and 233 cases of typhus fever with 66 deaths, occurring 
in the native or colored population, were reported in the Union of 
South Africa. For distribution of typhus fever occurrence according 
to States, see page 395. 


CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER 


The reports contained in the following tables must not be considered as complete or final as regards either 
the lists of countries included or the figures for the particular countries for which reports are given. 


Reports Received During Week Ended February 20, 1925! 




















CHOLERA 
| 
Place Date | Cases | Deaths | Remarks 
DEE wencwtcedecoversuccsoten | Nov. 2-29......... | 2 2 
India: 
ERE RS Reet seek Ss | eae 10 6 
aR ES Dec. 28-Jan. 10...-! 40 22 
Di idibiueconcubusaan | Dee ES Be |) See 
| } | 
PLAGUE 
Canary Islands: 
Teneriffe— Pi 
ee ee | eee In vicinity. 
Ceylon: | 
EE ee Dec. 21-27......... | a } 


1 From medical officers of the Public Health Service, American consuls, and other sources. 





0: 








9 
o 


93 


5 


February 20, 192 


CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER—Continued 


Reports Received During Week Ended February 20, 1925—Continued 









































PLAGUE—Continued 
| cases | 
Place Date | Cases | Deaths Remarks 
Ecuador: 
Chimborazo Province— 
Alausi District......... Se ee Sen 14 | At two localities on Guayaquil 
and Quito Railway. 
I edisctesausecsnn Dec. 16-31......... ae Rats taken, 9,327; rats found 
plague infected, 59. 
iihandensdcadoneeah WB ntaanun 6 4); Rats taken, 8,248; rats found 
| plague infected, 28. 
0 ae Ree 4 4| 
Hawaii: 
EA SRE EN, EEN Seem Jan. 15, 1925: One plague rat 
| trapped. Vicinity of Pacific 
Sugar Mill Co.'s location. 
India: | 
Eee SS 1 1 
RS aaa cal | Dee. TGF.....x.ccea< 8 | 7 
SN Aug. 10-Nov. 15.--| | aS 
Java: 
East Java— | 
Soerabaya Residency -.| Nov. 23-Dee. 13_--| 47 51 | 
West Java— | | 
| RT Nov. 18-24-....... Ciceceteemnal 13 
Pekalongan. -........-.. ape os Sey 13 | 
. _ SEE ESE ees | CRD MONTES ont oie 7 | 
ES! on aoe Eee Anew Nov. 1-30, 1924: Cases, 182; 
deaths, 157. Bubonic, pneu- 
monic, septicemic. 
Province— 
| SS Nov. 1-30......---| 3 1 | Bubonic. 
Moramanga...........- A RE } 34 25 | Bubonic, pneumonic, septicemic. 
Tananarive_..........- et Seneaaee 138 127 | Bubonie, pneumonic, septicemic. 
At town of ‘Tananarive, inte- 
rior, cases, 6; deaths, 5. 
Towns (ports)— 
to. ee oe iisnininmibaeel 5 2 
cnn nweeewsun oe ruthie dasa | 1 1 | European, on steamship from 
| | Djibuti, Red Sea. 
| SSS, AP iis cccmdmawed | 1 1 
Pe ocala es ERE | Aug. 1-Oct. 31---- 309 256 | 
| 
Union of South Africa: | 
Cape Province— 
Kimberley District. ..| Dec. 21-27_...--.-.-- 2 1 | Native; bubonic; oceurring on 
| farm 4 miles from Kimberley. 
Orange Free State— 
Bloemfontein District__|.....do_....-.....-- 1 1 | Native; bubonic: occurring on 
| farm 30 miles from Bloemfon- 
tein. 

Brandfort Area - - - — ee , , eee | White; bubonie; on farm. 
Philippolis District do ahitieaels | ? eee Native; bubonic; on farm. 
Vredefort District__..-- Dec. 14-20......-..- | 1 1 | Native; bubonic; on farm, vicin- 

| ity of locality of fatal case pre- 
| | viously reported. 
Transvaal— 
a Se eee ins cgniainiainits 1 1 | Native; bubonic; on farm; fatal 
case previously reported. Sus- 
| pect case reported, week ended 
| Dec. 27, 1924. 
On vessel: | 
ita nccnipinotainin November, 1924_-- 1 1 | At Majunga, Madagascar, from 
Djibuti, Red Sea port. 
SMALLPOX 
| | 
Bolivia: 
ia i ta an nail _ 5, eee 8 4 
British South Africa: 
Northern Rhodesia_-_......- eo ee 
Canada: 
British Colum bia— 
, — Ree | Jan. 18-31......... 5 et 
Manitoba— 
Wee cccctseennces 4  Seeeneeree | 
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER—Continued 
Reports Received During Week Ended February 20, 1925—Continued 





















































SMALLPOX—Continued 
Place Date Cases | Deaths Remarks 
— _— 
Canada—Continued 
New Brunswick— 
Bonaventure and 
Gaspe Counties__---- SR. DEB vccanaees | ee 
ETE SE TS Ss ae. Dec. 28, 1924-Jan. 31, 1925: Cases, 
27. In 13 localities. 
ee ee Sees eee July 27-Nov. 29, 1924: Cases, 27; 
| deaths, 1. 
China: | 
a eee: Oa ae Present. 
Egypt: 
CS 3) a D Eeeeeawinal 
PIR ROIS Ses Ee Nov., 1924: Cases, 8. 
Great Britain: | 
ND OIE Wet cassia cctleencendsndecdednnccs za =" Jan. 11-17, 1925: Cases, 113. 
See a as Sa Se Nov., 1924: Cases, 2; deaths, 1, 
India: | 
SN 0s dineiindininaigueate 4) 7 5 
DEEL. ccccacuncsseseccenss Ee a Bebece 13 1 
SE Dec. 21-27......... 27 8 
eee Dec. 28-Jan. 10__-- 54 18 
0 RS re 30 8 
EET ARETE, EEO, Ne Se Nov.9-Dec. 6, 1924: Cases, 4. 
OS EE ES a ee Aug. 1-Nov. 15, 1924: Cases, 4. 
Java: 
East Java— 
Residency— 
Soerabaya.........- Nov. 30-Dee. 13--- 109 23 
West Java— 
Residency— 
Cheridon...........! Nov. 18-24. ....... D hateiembere 
Pekalongan ......../.-.-- Saas | eee 
lacnintrinitnidlientes a 5 iocossecnes 
Mexico: | 
a eee es Seer 5 | Occurring in district and town; 
children. 
ee 7 oe | SER: | Including municipalities in Fed- 
| | eral District. 
Ps nictnlidinncignpmeenetin , |. eee 6 
WH Gh ccatenensesaton ee eee: 3 | Jan. 1-29, 1925: 34 cases unoffi- 
| cially reported. 
Eee! La ee ne ae eee) Se Oct. 1-31, 1924: Cases, 4; deaths, 1. 
Poland_...-- iputhipdenlnadieaa ae ee hee Herr Sept. 21-Nov. 22, 1924: Cases, 14; 
deaths, 2. 
Portugal: 
Sa a a 1 
July-Sept., 1924: Cases, 1,251. 
ns SEs BEM... . ncsccualecechesdbscsamsbensiiamennedpensened Nov. 1-30, 1924: Cases, 7 (Euro- 
pean, 1). 
, Eee  * oe ee ee Outbreaks. 
| 
TYPHUS FEVER 
Bolivia: | | 
Dt ndntcaneenecesueness ? NO. PGR accsacace BD bncccuteses 
OS SRT Lwccwbadieesendense Oct. 1-31, 1924: 1 case. 
Chile: 
Waleseme ......ccceccccce!| GOR. 1B. coccccccelecccccee 1 
Valparaiso. ............-.-.| Jam. 1-17.......-. Sees 2 
CC TERA D LS SEERA AER AE TES CRESS TE ia ated Oct. 1-31, 1924: 1 case. 
| ERAT! SSS ear Re ee Nov. 1-30, 1924: 5 cases. 
(a L Aug. 1-Nov. 15, 1924: 2 cases. 
Mexico: 
Mezico City. .............- Se WEG cccnccas 
Fi RS RN Ses cee aes See Oct. 27-Nov. 15, 1924: Cases, 95; 
deaths, 10, 
Portugal: 
BO cnccateseeasensneune | Dec, 20-Jan. 4...../........ 2 
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER—Continued 


Reports Received During Week Ended February 20, 1925—Continued 


TYPHUS FEVER—Continwed 





_ : r 
Date Cases | 
| 





Leningrad 
Tunis 
Union of South Africa 


Deaths 


temarks 





| Aug. 1-31, 1924: 20 cases, 2 deaths. 
July-Sept., 1924: 5,225 cases. 


| Nov. 21-Dec. 20, 1924: 1 case. 
| Nov. 1-30, 1924: Cases, 233; 
deaths, 66. Colored popula- 
|} tion. 
| Nov. 1-30, 1924: Cases, 89; deaths, 
16. 
1924: 


| deaths, 45, 
Outbreaks. 


Cases, 105; 


Cases, 
Nov 1-30, 1924: 


: Cases, 
deaths, 3. 





Reports Received from December 27, 1924, to February 13, 1925! 


CHOLERA 





Deaths 





Caleutta 
Madras 
Rangoon 


Province— 
Anam... 
Cambodia 
Cochin-China_......-- 
Saigon 
Siam: 
Bangkok 





Nov. 23-Dec. 20___! 
Oct. 26-Dee. 26__ | 
Nov. 16-Dee. 20__. 
 astacens 


Aug. 1-Sept. 30-- _| 
_.do 
Nov. 30-Dee. 6_---! 


Nov. 9: 





Remarks 


June 20-Nov. 1, 1924: Cases, 7; 
deaths, 6. 


| Oct. 19-Dee. 6, 1924: Cases, 17,830; 
deaths, 10,750. 


| Aug. 1-Sept. 30, 1924: Cases, 14; 
deaths, 10. 











Azores: 
Fayal Island— 
Castelo Branco 
Feteira 
St. Michael Island 
British East Africa: 
Kenya— 
EE ee 
Canary Islafids: 
Las Palmas 


Realejo Alto 


Celebes: 
Macassar 

Ceylon: 
Colombo 

China: 


Ecuador: 
Guayaquil 





I 


Nov. 9Dec. 20_._- 8 
Nov. 23-Jan. 3_._- 


Nov. 16-Dec. 15__- 3 








| Present with several cases. 


| Stated to have been infected 
| with plague Sept. 30, 1924. 

| Vicinity of Santa Cruz de Tene- 
| riffe. 


Epidemic. 


Present. 


taken, 


| Rats 
| fected, 33. 


1 From medical officers of the Public Health Service, American consuls, and other sources. 


17,677; found in- 
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PLAGUE—Continued 
Place Date Cases | Deaths Remarks 
EE EE SS eS One ene Dec. 25-31, 1924: Cases, 5. Jan. 
1-Dec. 31, 1924: Cases, 373. 
Corresponding period, 1923: 
Cases, 1,519, Jan. 1-8, 1925: 
Cases, 11; deaths, 4 
DOinvcccnacscimnsmaneuneson! Jan. 1, 1924-Jan. 1 377 194 
City— 
Ee Se Pix csncctavecs 2 2 — case, Apr. 2; last case, Nov 
. 

EE SA ieauiekerans 1 1 | July 6-July 6. 

3) ae: Eee | SS 6 4 | Apr. 24-Deec. 7. 

RSS ee See iis ccesebicse 20 13 | Jan. 2-Dee. 20. 

Province— 

EOP et Serene | 44 35 | Apr. 1-Aug. 27. 

REESE a a 1 1 | Aug. 9. 

0 ELE, PTS SN ss \icenpubelicoiiel | 4 4 Same 21-Dec. 25. 

(SS ORE MSS i cdiatiaiabens 1 1 | Jan. 31. 

RE See Soon 1 1 | Oct. 1. 

ei tana | Jan. 1-8, 1925_.___- 1 1 | 
—_— phicansiiiedeamiicds | Jan. 1, 1924-Jan, 1 106 33 Feb. 18-July 18. 
| 1925. 

ee = Bi nancial 6 2/| Apr. 21-Sept. 2. 

ET TE Sa 10 3 | Jan. 17-May 13. 

i eer , ste 14 t Jan. 6-Dec. 31. 

EAT Jan. 1-8, 1925...... 3 weeeee----| 
| ERE EIN: Jan. 1, 1924-Jan. 1, 45 26 | Apr. Nov. 15. 
| ties | 
Menoufich ...........-- Ba ERP 58 36 | Jan. 2-June 28. 
PTS RR: Jan. 1-8, 1925_. 7 3 | 
EE: | Jan. L, 1924-Jan. 3 58 28 | Feb. 5-Aug. 1. 
1 
0 Es Lee en SAN ee Sept, 1924: Cases, 37; deaths, 38. 
Hawaii: 
ee Ns Dicccemitiommentier 3 At Mill Camp, location of Hono- 
kaa Sugar Co. Plague-infected 
rodent found, Dec. 9, 1924, in 
vicinity of Honokaa village. 
EE a Se Oct. 19Dec. 6, 1924: Cases, 
TEE IE | Nov. 22-Dee. 20_- 3 2 17,096; deaths, 12,897. 
AGT. cornearnencnceseuel Fett. ae Ge 2 1 
Madras Presidency.........| Nov. 23-Dec. 6....| 182 128 
_ ORR 5 161 113 
EES Oct. 26-Dec. 6..._- 13 13 
ee lojucinganaubamandacne ES See: Aug. 1-Sept. 30, 1924: Cases, 25; 
Province— a deaths, 20. 

a lacie | Aug. 1-Sept. 30_. 4 4 

GR ntcvastacsmaliaeds Siéiedikieetins 18 15 

Cochin-China.......... | aoa nee 3 1 

Java: 
East Java— 

Gate sennianeiniaaindel S30 2 ee eee Province of Kediri; epidemic. 

a a GO SOS RRIE SNe PE ThEr? Do. 

Soerabaya.............- | Nov. 16-22.......-. 6 4 

West Java— 

ee Oct. 14-Nov. 3 es 14 

OS SEES, BFEES Tara Ea 29 

_ _ SPSS a fF | Sees eee 3 

Madagascar: | 
PN I ee: Sas Oct. 16-Nov. 15, 1924: Cases, 83; 
Tananarive Town_..._-. Oct. 16-Nov. 15. 6 5 deaths, 75. 
Other localities........./....- "Rares 7 70 | Bubonic, pneumonic, septicemic. 
Straits a 
Singa ae ee 1 1 
Union of South Africa: 
Cape Province— 

Se Nov. 22-29........ | 2a Native 

RIRSSeE: oe. a Beene ieee | ee s — 9 ‘from Kimberley. 

EES eee 1 1 

Maraisburg District_._. Nov. ‘2. Dee. 13_- 4 2 | Bubonic, on Goedshoop Farm, 

Orange Free State— 

le TEI = fk Se |] On farm. 

Kroonstad............- Nov. 22-20. ....... tne Bubonic; mild; from Grand- 
stable Farm, Hoopstad 
trict. 

ee eS PR cticaccesl 1 On farm. 
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Place Date Cases | Deaths Remarks 
Union of South Africa—Con. 
Transvaal 
Boshof__-..--- . ‘> 3 =e 1 | 1 | On farm. 
Wolmaransstad district.| Nov. 22-29......-- 1 | 1; On Farm Wolverspruit, Vaal 
| River. Native. 
On vessel: 
Ee Ee Se eT ee ee At Marseille, France, Nov. 6, 
| 1924. Plague rat found. Ves- 
sel left for Tamatave, Mada- 
| gascar, Nov. 12, 1924. 
SMALLPOX 
Bolivia 
SS nae on cee oe 12 7 
Brazil: 
PUIG. .... cnncoscsoss Nov. 9-Dec. 20... 73 | 16 
British South Africa: | 
Northern Rhodesia.......- Oct. 28-Dec. 8.-..- 55 | 2 
Canada: 
British Columbia— | 
Vancouver ......... .---| Dec. 14-Jan. 3....-. 32 
| Ea eee. (See 35 
Ns ns acollibicdeiiciinialats Jan. 18-24......... _ S| Setar 
Manitoba— 
EES ae Dec. 7-Jan. 3 | re 
0 ‘ Jan. 4-24. ....... . | Re | 
RP RST See Ee aes SE eee | Nov. 30-Dec, 27, 1924: Cases, 33. 
os eee | Jan. 24-30........- | Sere 
China: | 
EEE ee Ss 2) a oa Present. 
CO Nov. 17-Dee. 28__-} 5 | 
a tats sale i) “Ss 2 § See eee Do. 
SEIS Nov. 9-Dec. 6_..--| 5 l 
ES: 2} 2 See | 1 2 
0 EES: See ee oe keene Apr.-June, 1924: Case, 1, occur- 
| ring in Province of Moravia. 
Ecuador: 
eee Nov. 16-Dee, 15.--| © lisateaasen 
Egypt: | 
SN iiticrintinesidapineceindiaial Nov. 12-Dec. 23--- ee ee 
RN et ied a ita ale hf eee See July-Oct., 1924: Cases, 61. 
EP eee: Se ee ee eee June 29-Nov. 8, 1924: Cases, 7. 
SS REE | Dec. 8-14... _ |; See 
RSS SEEN Ye July-Sept., 1924: Cases, 82; 
} deaths, 1. 
Great Britain: 
England and Wales_------ | Nov. 23-Jan. 3 72 
| ie ere OO OO cesses ee 
LES A SERRE aE ih cccssoiethachcacaa tiptoe Serre eee: Jan.-June, 1924: Cases, 170; 
} deaths, 27. 
Petbcncchicuntancenesddatiosdcndsssebenssueeamabbebnntl a July-Oct., 1924: Cases, 34; deaths, 
a ee i RE None tees ..| Oct. 19%-Dec. 6, 1924: Cases, 6,422; 
ST ene es Nov. 2-Dec. 20 19 | 2 deaths, 1,433. 
ee ee | Oct. 26-Dec. 20 194 106 
Karachi Nov. 16-Dec. 27 12 2 
a | Nov. 16- Dec. 20__-_| 69 30 
ae Oct. 26-Dec. 6 41 12 
8 eae: Ge Ss aD Sey Ah. ee Aug. 1-Sept. 30, 1924: Cases, 223; 
Province | | | deaths, 76. 
See Aug. 1-Sept. 30 | 49 11 | 
Cambodia do 40 9 |} 
Cochin-China ....do Z 115 49 | 
Saigon r Nov. 16-29 sical 3 2 Including 100 sq. Km. of sur- 
RE ee Aug. 1-Sept. 30 19 7 rounding country. 
lraq: | 
ae eel : A. eee 1 | 1 
} 
EE ES See ee ee, See | eer | June 20-Nov. &, 1924: Cases, 57. 
I sciiaite hs dendchiniobianinnnsiainiaaate REE ASS CS te Re Nov. 30-Dec. 27, 1924: Cases, 33. 
| Reported as alastrim 
Kingston | Nov. 30-Dec 27...) 4 |_.........1 Reported as alastrim 
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SMALLPOX—Continued 








Place 

















Date Cases | Deaths Remarks 
















Java: 

East Java— 
Pasoeroean 

Do 
Soerabaya 

West Java— 

Batam 
PN acttncecedestae 
Do 






| 
wee eececoeccs ] 
| 
| 
| 


Durango 
Guadalajara 
Do 
Mexico City 

Monterey 

Salina Cruz 

Tampico. 
do 

Vera Cruz 
Do 


Peru: 
er 

Portugal: 
Lisbon 
Oporto 





Switzerland: 
Lucerne 
Syria: 






Constantinople - - - 
Union of South Africa: 






Cape Province ............- kX a ee See Outbreaks. 
Orange Free State_........- Ss 7 eee eee eee Do. 
IN ie saccinisinsinicaaid 8 | ee es Sees Do. 
RRS es) CS ee eee tae Jan.-June, 1924: Cases, 101; 
deaths, 2. 
TS! a ne ee er [nn aeeneee- July, 1924: Cases, 25; deaths, 3. 











Oct. 26-Nov. 1...- 9 1 ; 
RS eae eee ...-.-----| Epidemic in two native villages. 
Oct. 19-Nov. 29--- 484 159 
sf | Sa 
Oct. 21-Nov. i4_. | ee 














Oct. 1-Nov. 30, 1924: Cases, 5. 















3) ae See 5 

fk | ae Sa 1 

"| Es See 1 

Nov. 23-Dec. 27 ee 

PSE TSE SE Lee Jan. 24, 1925: Outbreak. 
| ae 1 1 

ae 5 4 

Pog Eee: 11 5 

fo) ee See 10 

ee ee ee | 9 

eS ee See Serer Present. Locality, capital, State 





of Tabasco. 






RE en ne a ee Jan.-June, 1924: Cases, 357; 
} deaths, 87. 
Ee SAE July-September, 1924: Cases 6; 





deaths, 1. 













SS ae Seer 1 
Dee. 7-20.......--- * Fre, 
;. 30-Dec. 27_..| 3 | 2 





| Jan. 1-June 30, 1924: Cases, 9,683. 









Nov. 23-Dec. 27... 
Se i tecereene 






Be Gi eccaadt 806  Beaaabadas 
























TYPHUS FEVER 









Algeria: 












Concepcion 
Iquique 
Talcahuano 
Valparaiso 


Nov. 1-Dec. 31__.- 








191; 






1924: Cases, 


deaths, 28. 
July-Aug., 1924: Cases, 4. 
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Egypt: ' 
DE ctatnannnehamaea 


Latvia --. 
Lithuania 


Mexico: 


Guadalajara 
Mexico City 


Palestine 
Ekron 


ere 


Peru: q 
Arequipa 
Poland 


Portugal: 


Rumania 


Constanza 
Russia - - -- - 
Leningrad- 
Spain: 
Madrid 
Malaga 
Tunis 
Turkey: 
Constantinople 
0 _ 
Union of South Africa: 
Cape Province 
East London. 
Orange Free State 
Transvaal 
Yugoslavia 


Belgrade 





TYPHUS FEVER—Continued 


Date 


Deaths | 


Remarks 





ee ee 





Dec. 23-29. 


yeor 1006... ....... 
Dec. 21-27 





Nov. 24-Dec. 7...- | 








| 
| 


| 








| Jan.-June, 


Apr.-June, 1924: Cases 3, occur- 
ring in Province of Russinia 


July-Oct., 1924: Cases, 7. 

May-June, 1924: Cases, 116; 
deaths, 8. 

July—Oct., 1924: Cases, 30; deaths, 


Oct.-Nov., 1924: Cases, 16. 
Aug.-Oct., 1924: Cases, 15; 
deaths, 1. 


| Including municipalities in Fed- 


eral district. 
Nov. 12-Dec. 8, 1924: Cases, 7. 


Sept. 28-Nov. 1, 1924: Cases, 137; 
deaths, 7. 


1924: 
deaths, 328. 


Cases, 2,906; 


| July, 1924: Cases, 69; deaths, 10. 


Jan. 1-June, 30, 1924: Cases, 92,000. 


July 1-Nov. 20, 1924: Cases, 39. 


Outbreaks. 


Do. 
Do. 
Aug. 3-Oct. 18, 1924: Cases, 17; 
deaths, 2. 





27185°—25t 


x 





